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ABSTRACT

COMORBIDITY OF ATTENTION DEFICIT HYPERACTIVITY DISORDER
AND GENDER WITH INTERNALIZING AND EXTERNALIZING SYMPTOMS
Anna L. Peterson

December 1, 2005

This study examined the association between internalizing and externalizing
symptoms, gender, and the diagnosis of Attention-Deficit/Hyperactivity Disorder.
Participants included 104 males and 74 females, aged 6 to 16 from a diagnostic clinic.
Parents and teachers completed the Attention Deficit Disorders Evaluation Scale, Second
Edition (ADDES-2) to determine whether they met the criteria for AttentionDeficit/Hyperactivity Disorder and the Behavior Assessment System for Children
(BAS C) in order to measure internalizing and externalizing symptoms.
Regression analyses indicated partial support for association between inattention
and internalizing symptoms, with higher ratings of inattention found for both anxiety and
depression as rated by parents and higher ratings of inattention for depression as rated by
school. Although not predicted, a positive association was also found between home and

school rated hyperactivity and depression. As hypothesized, higher ratings of
IV

hyperactivity in the home environment were predictive of all three externalizing
behaviors as rated by parents, including measures of aggression, hyperactivity, and
conduct problems, but only teacher ratings of hyperactivity. In addition, hyperactivity in
the school environment was predictive of all teacher ratings of aggression, hyperactivity,
and conduct problems and only aggression as rated by parents. All parent and teacher
ratings of externalizing behaviors showed significantly higher scores for males. On
measures of internalizing symptoms, no significant relationships were found with gender
and parent and teacher ratings of inattention and hyperactivity, other than in the area of
teacher ratings of somatization. These results have important implications in terms of
identification, treatment, and long-term outcomes of affected individuals.

v

ACKNOWLEDGEMENTS
I would sincerely like to acknowledge all of the special people in my life who
helped make the achievement ofthis goal possible. I am especially grateful for the
mentorship of my dissertation chair, Kathleen Kirby, who provided guidance, support,
and leadership throughout this project. I have long admired her commitment, compassion,
dedication, leadership ability, and expertise. This project would have never been
completed without her assistance. In addition, I would like to acknowledge the support
and input I received from my dissertation committee members: Joe Petrosko, whom I
hold in the highest regard, both as a person and as a statistician; Tom Simmons, who
offered exceptional wisdom, skill, and guidance, particularly during the challenging
stages of this project; Oaya Sandhu, who offered a calming and insightful presence
throughout; and Patrick Hardesty, who diligently offered suggestions and provided input.
Special thanks also go to Samuel Stringfield, whose leadership, professionalism, and
support was greatly appreciated in the final stage of this process.
I am also grateful for the unending and unconditional support of my closest
family and friends. Mostly, I would like to acknowledge my husband, Bob. I can't begin
to imagine how I would have ever made it through the many challenges of these last five
years without him by my side. Thank you so much for providing me the strength,
patience, love, and encouragement to help me realize this goal. My children, Kaitlin,
VI

Kyle, and Janie, were also a constant source of influence and inspiration throughout this
project. I truly appreciate all of their sacrifices and support throughout my education. I
also owe a debt of gratitude to my sisters, Janie Klausing and Carolyn Wallace. They
have provided never-ending support, encouragement, motivation, and strength throughout
my education, especially during the difficult times. Finally, I would like to thank the
many other people who have provided unending influence, support, motivation, and
guidance: Jeffrey Hicks, Nicole and Chad Clark, Debbie and Mark Barnes, Steve
Klausing, Kenny and Elizabeth Montgomery, Jerry and Christine Montgomery, Janice
Montgomery, Robert Montgomery, Debbie Lockerby, Billy Wallace, Kim Smith, Tamme
Roberts, Julie Hideg, Russell Galbraith, Chris Peterson, Mindy and Kevin Peterson,
Debbie and Eddie Peterson, Alicia Wheatley, Barbara Kinney, Amy Greenamyer, Jessica
Bryant, Rose Wade, Melissa Gaddie, Amy and Mike Burch, Lisa and Dan Iceman,
Beverly Moore, and Scott Berry. I am truly grateful for all of your continued
contributions and emotional support.

Vll

TABLE OF CONTENTS
PAGE

DEDICATION ...................................................................................... .iii
ABSTRACT ........................................................................................... .iv
ACKNOWLEDGEMENTS ........................................................................ vi
LIST OF TABLES ..................................................................................... x
INTRODUCTION .................................................................................. .1
Statement of the Problem .................................................................. 2
Purpose of the Study ........................................................................ 4
Significance of the Study ................................................................. .4
Definition of Terms ......................................................................... 6
Research Questions ......................................................................... 7
Research Hypotheses ....................................................................... 7
REVIEW OF THE LITERATURE ............................................................... 9
Introduction .................................................................................. 9
Diagnostic Criteria for AD/HD ......... ................................................. 12
Epidemiology .............................................................................. 14
Developmental Course .................................................................... 17
Comorbidity of AD/HD ...... .............. , .................................... 23
Referral Bias ...................................................................... 45
Etiology ........................................................................... 52

V111

Treatment. ........................................................................ 62
METHODOLOGy ................................................................................ 73
Introduction ............................................................................... 73
Participants ................................................................................ 73
Procedures ................................................................................. 74
Instrumentation ........................................................................... 74
Data Analysis ............................................................................. 79
RESULTS .......................................................................................... 80
Introduction ............................................................................... 80
Descriptive Statistics ..................................................................... 80
Regression Analysis ...................................................................... 95
Summary ................................................................................. 105
DISCUSSION .................................................................................... 108
Introduction .......................................................... , ................... 108
Limitations .................................................... , .......................... 113
Future Recommendations .............................................................. 114
Summary ................................................................................. 115
REFERENCES .................................................................................. 117
APPENDIX A: Human Studies ApprovaL ....................................................... .142
CURRICULUM VITAE ......................................................................... 144

IX

LIST OF TABLES
TABLE

PAGE

1.

Gender and Ethnicity of Sample Subjects ................................... 80

2.

Means and Standard Deviation for ADDES-2 and BASC Scales ........ 81

3.

Correlations Among Parent Anxiety Ratings and Five
Predictor Variables ............................................................. 83

4.

Correlations Among Teacher Anxiety Ratings and Five
Predictor Variables ............................................................. 84

5.

Correlations Among Parent Depression Ratings and Five
Predictor Variables ............................................................. 85

6.

Correlations Among Teacher Depression Ratings and Five
Predictor Variables ............................................................. 86

7.

Correlations Among Parent Somatization Ratings and Five
Predictor Variables ............................................................. 87

8.

Correlations Among Teacher Somatization Ratings and Five
Predictor Variables ............................................................. 88

9.

Correlations Among Parent Aggression Ratings and Five
Predictor Variables ............................................................. 89

10.

Correlations Among Teacher Aggression Ratings and Five

Predictor Variables ............................................................. 90
x

11.

Correlations Among Parent Hyperactivity Ratings and Five
Predictor Variables ............................................................. 91

12.

Correlations Among Teacher Hyperactivity Ratings and Five
Predictor Variables ............................................................. 92

13.

Correlations Among Parent Conduct Problems Ratings and Five
Predictor Variables ............................................................. 93

14.

Correlations Among Teacher Conduct Problems Ratings and Five
Predictor Variables ............................................................. 94

15.

Regression Analysis for ADDES-2 and Gender Predicting Parent
Anxiety Ratings and Teacher Anxiety Ratings ............................. 95

16.

Regression Analysis for ADDES-2 and Gender Predicting Parent
Depression Ratings and Teacher Depression Ratings ..................... 97

17.

Regression Analysis for ADDES-2 and Gender Predicting Parent
Somatization Ratings and Teacher Somatization Ratings ................. 98

18.

Regression Analysis for ADDES-2 and Gender Predicting Parent
Aggression Ratings and Teacher Aggression Ratings .................. l 00

19.

Regression Analysis for ADDES-2 and Gender Predicting Parent
Hyperactivity Ratings and Teacher Hyperactivity Ratings ............ l 02

20.

Regression Analysis for ADDES-2 and Gender Predicting Parent
Conduct Problems Ratings and Teacher Conduct Problems
Ratings ................................................. , ...................... 103

21.

Overall Summary of Regression Results .................................. 106

Xl

CHAPTER 1
INTRODUCTION
Context
Attention-Deficit/Hyperactivity Disorder (AD/HD) is one of the most prevalent
psychiatric disorders of childhood and adolescence, estimated to affect 3-5% of schoolage children (NIH, 2000). According to Brown (2000), AD/HD is one of the most
frequent reasons for referral in both school and community agencies, with common
sources of referrals for AD/HD youth including family physicians, pediatricians, pediatric
neurologists, and child psychiatrists (Biederman, Newcom, & Sprich, 1991). Generally,
AD/HD is an unremitting disorder, with up to 50% or more of AD/HD children reporting
symptoms that persist into adulthood (Mannuzza, Klein, Bessler, Malloy, & Lapadula,
1993; Mannuzza, Klein, Bessler, Malloy, & Lapadula, 1998).
The core behavioral symptoms of AD/HD are inattention, hyperactivity, and
impulsivity (American Psychiatric Association, 1994). Identification and treatment of
AD/HD is generally initiated in childhood and is characterized by an onset of some

symptoms by age 7 (APA, 1994). Manifestations of the disorder are varied in terms of
presentation, developmental course, and comorbidity, with typical characteristics
including academic underachievement, special education services, learning disabilities,
and impaired neuropsychological performance (Faraone and Biederman, 1994; Nolan,

Volpe, Gadow, & Spratkin, 1999).

Statement of the Problem
Studies conclusively report that AD/HD is a chronic disorder that has a negative
impact on virtually every aspect of daily social, emotional, academic, and work
functioning (Barkley, 1998; NIH, 2000). As a result, AD/HD patients are increasingly
utilizing available mental health services, social services, and special education services
(Szatmari, Offord, & Boyle, 1989). Recent data indicate that AD/HD children make up
30% to 50% of referrals to child mental health practitioners (Barkley, 1998; MTA, 1999).
Based on the examination of medical and pharmaceutical data for more than 100,000
beneficiaries of a large Fortune 100 company, AD/HD-related difficulties also result in a
significant burden in terms of medical costs and work loss for patients and family
members (Swenson, et aI., 2003). According to the National Institutes of Health, these
individuals utilize a disproportionate amount of resources, including health care, criminal
justice, schools, and social service agencies. For example, AD/HD-related national public
school expenditures exceeded an estimated three billion dollars in 1995 (NIH, 2000).
When compared with peers without the disorder, individuals with AD/HD are at
greater risk for a variety of comorbid psychiatric disorders, including oppositional defiant
disorder, conduct disorder, depression, and anxiety disorder. In addition, affected persons
are also at greater risks of physical injury, use of tobacco, and substance abuse (Barkley,
1998). Unfortunately, AD/HD research literature has only recently begun to address
comorbidity issues, particularly with respect to gender differences (Costin, Vance,
Barnett, O'Shea, & Luk, 2002). Without recognition of the impact of comorbid

symptomatology and AD/HO, there are repercussions in terms of high morbidity, greater
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rates of disability, and a poor long-term prognosis for affected individuals (Faraone and
Biederman, 1994).
Historically, a diagnosis of AD/HD occurs far more often in males than females,
even though the female to male ratio is considered to be closer to equal among the
inattentive subtype of AD/HD (Lahey, et aI., 1994). One possible explanation for this
trend is that AD/HD does indeed occur less often in girls. Another explanation is that the
behaviors used to define the criteria of AD/HD in the DSM-IV were identified from a
sample composed primarily of males (Lahey, et aI., 1994), resulting in a greater
likelihood of an AD/HD diagnosis in males. Alternatively, it has also been suggested that
this disorder manifests differently in males and females, and more males are referred for
diagnosis and treatment of the disorder due to a bias in referral criteria.
The current literature provides incomplete and inconsistent information regarding
gender-specific manifestations of AD/HD. Generally, those studies that do address
gender differences are epidemiological in nature (Barkley, 1989; Berry, Shaywitz, &
Shaywitz, 1985; Faraone, Biederman, Keenan, & Tsuang, 1991; James & Taylor, 1990;
McGee, Williams, & Silva, 1987). Moreover, most of the prior AD/HD research
literature either excludes girls altogether or doesn't include enough girls to warrant
separate data analyses.
The limited information on females with AD/HD, gender differences, and
comorbidity issues has resulted in problems with the identification and treatment of
affected individuals, particularly with females. Potentially serious public health
implications include long-term social, academic, and emotional difficulties (Arnold,

1996; McGee & Feehan, 1991; Rucklidge & Tannock, 200 1) and a detrimental impact on
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society in terms of the financial costs, familial stress, academic/vocational problems, and
self esteem.

Purpose of the Study
The present investigation is an examination of the association of AD/HD and
gender with internalizing and externalizing symptoms. In recent years, gender differences
in AD/HD have begun to be investigated more thoroughly, but with inconsistent findings.
Some researchers have concluded that there are differences between boys and girls,
whereas others have not found significant differences. There have also been conflicting
findings in terms of concomitant difficulties that commonly occur with males and
females with AD/HD. The purpose of this study was to examine the relationship between
AD/HD and gender with rates of comorbid internalizing and externalizing behaviors

according to ratings by both parents and teachers.

Significance ofthe Study
Given the relative frequency of AD/HD, the evidence of long-term disability and
the number of families with affected children that seek treatment in various settings, it is
apparent that AD/HD is of considerable public health importance. If a relationship is
found between AD/HD and comorbid internalizing and externalizing symptomatology,
this will have important clinical implications for both identification and treatment.
According to Gershon (2002, p. 143), "identification of gender-related differences in the
antecedents and manifestations of attentional deficits has both theoretical and clinical

significance. "
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The results of the furrent study will lead to a better understanding of AD/HD
symptomatology and con~bute to the literature regarding those children who are
overlooked and undertreated, particularly females. It has been purported that because
boys demonstrate a higher level of disruptive behaviors, they are more likely to be
referred for treatment. If ~emales do indeed have a different presentation in terms of
internalizing and externalizing behaviors, this could provide a possible explanation for
the incidence of lower number of referrals. Thus, additional research such as this could
potentially alleviate and/dr eliminate some of the unnecessary burdens to affected
individuals, their families~ and society.

It remains to be

d~termined

whether previous research findings on children

diagnosed with AD/HD ate related to AD/HD itself, the existence of comorbid disorders,
or the combination ofbot~. Differences in comorbidity and levels of severity could
indicate the need to impl~ment early and aggressive AD/HD treatment so that risks and
consequences associated {vith comorbid psychopathology could be moderated (Connor, et
aI., 2003). Subsequently, this research may have important clinical implications by
providing evidence for thf existence of distinct syndromes as has been suggested by
some researchers (JensenJ et aI., 2001). According to these researchers, it may be found
that properties attributed ~o AD/HD may in fact be due to one or more comorbid
conditions, such as

intern~lizing

or externalizing problems, rather than to the current

diagnostic subtypes of ArPlHD alone. Hence, the examination of coexisting patterns of
i

AD/HD could lead to the !identification of meaningful subtypes of AD/HD that have
relevance to etiology, tre~tment, and prognosis.
,
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Definition of Terms
Several terms are used throughout this research that must be defined in order for
the reader to understand their meanings in the context ofthis study. Definitions of these
terms are consistent with those reported in the manual for the Behavior Assessment
System for Children (BA$C; Reynolds & Kamphaus, 1992).
"Aggression" refers to the tendency to act in a physically or verbally hostile
manner that is threatening to others.
"Anxiety" refers t<]) feelings of nervousness, worry, and fear.
"Attention Problems" refer to the tendency to be easily distracted and unable to
concentrate for an extend¢d period of time.
"Conduct Problems" refer to the tendency to engage in rule-breaking behaviors.
"Depression" refers to feelings of unhappiness, sadness, and stress that may result
in an inability to carry out everyday activities.
"Externalizing behaviors" refer to those behaviors that are manifested by external
or "acting out" behaviors. In this study, measures of externalizing symptoms included
ratings of aggression, hyperactivity, and conduct problems.
"Hyperactivity" refers to the tendency to be overly active, rush through work or
activities, and act without thinking.
"Internalizing behaviors" refer to those behaviors that are manifested by internal
reactions and states. In thi$ study, measures of internalizing symptoms included ratings of
anxiety, depression, and s(J>matization.
"Somatization" re&rs to the tendency to be overly sensitive or complain about

relatively minor physical nroblems or discomforts.
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Research Questions
The present study was designed to explore the following research questions:
1: Are gender and Attention Deficit Disorder Evaluation Scale (ADDES-2) home and
school ratings of inattention and hyperactivity significantly associated with parent
ratings of internalizing disorders, as measured by the Anxiety, Depression, and
Somatization subscales on the Behavior Assessment System for Children
(BASC)?
2: Are gender and ADDES-2 home and school ratings of inattention and hyperactivity
significantly associated with teacher ratings of internalizing disorders, as
measured by the Anxiety, Depression, and Somatization subscales on the BASC?
3: Are gender and ADDES-2 home and school ratings of inattention and hyperactivity
significantly associated with parent ratings of externalizing disorders, as measured
by the Aggression, Hyperactivity, and Conduct Problems subscales on the BASC?
4: Are gender and ADDES-2 home and school ratings of inattention and hyperactivity
significantly associated with teacher ratings of externalizing disorders, as
measured by the Aggression, Hyperactivity, and Conduct Problems subscales on
the BASC?

Research Hypotheses
Based on the above research questions, the following relationships were

hypothesized:
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Hypothesis 1: ADDES-2 ratings of inattention in the home environment will be a
significant predictor of ratings by parents and teachers of internalizing problems,
as measured by the Anxiety, Depression, and Somatization subscales on the
Behavior Assessment System for Children (BASC).
Hypothesis 2: ADDES-2 ratings of inattention in the school environment will be a
significant predictor of ratings by parents and teachers of internalizing problems,
as measured by the Anxiety, Depression, and Somatization subscales on the
Behavior Assessment System for Children (BASC).
Hypothesis 3: ADDES-2 ratings of hyperactivity in the home environment will be a
significant predictor of ratings by parents and teachers of lexternalizing problems,
as measured by the Aggression, Hyperactivity, and Conduct Problems subscales
on theBASC.
Hypothesis 4: ADDES-2 ratings of hyperactivity in the school environment will be a
significant predictor of ratings by parents and teachers of {:xternalizing problems,
as measured by the Aggression, Hyperactivity, and Conduct Problems subscales
on the BASe.
Hypothesis 5: Male gender will be a significant predictor variable of externalizing
behaviors, as measured by the Aggression, Hyperactivity, and Conduct Problems
subscales on the BASC.
Hypothesis 6: Female gender will be a significant predictor variable of internalizing
behaviors, as measured by the Anxiety, Depression, and Somatization subscales
on the BASC.
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CHAPTER 2
REVIEW OF LITERATURE
Introduction
The coexistence of internalizing and externalizing conditions differentially affects
the functioning of children and adolescents with AD/HD (Jensen, et al., 1997; Melnick
and Hinshaw, 2000). Cantwell (1996) contends that comorbidity strongly affects
diagnosis due to varying backgrounds, etiologies, and treatment response of these
persons. Differences in referral rates could be related to varying symptom presentations
of the different subtypes of AD/HD (Gaub & Carlson, 1997a; Milich, Balentine, &
Lynam, 2001), with AD/HD boys and girls who meet criteria for the inattentive subtype
being more difficult to recognize. Many children with inattentive subtype of AD/HD
often do not display major behavior problems, which results in these children either being
not treated at all or treated by primary care physicians rather than by mental health
professionals. In addition to the primary AD/HD symptoms of inattention and
hyperactivity/impulsivity, there are often co-occurring behavioral and/or emotional
problems and disorders that should be addressed. Overall, children with AD/HD and a
comorbid condition are likely to have more severe symptoms and social dysfunction
(Kuhne, et al., 1997). Comorbidity increases the severity of the disorder and functional
impairment increases with each additional diagnosis (Abikoff & Klein, 1992; Biederman,

et al., 1996; Kovacs & Devlin, 1998). Kazdin (1995) argues that progress in treatment
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may be less favorable where comorbid conditions exist. Correspondingly, in a sample of
300 clinically referred subjects with a male to female ratio of 5: 1, Connor, et aI. (2003)
showed that higher levels of comorbid internalizing and externalizing problems are
associated with increased severity of AD/HD symptomatology.
Numerous studies have found no gender differences in the frequency,
presentation, or severity of AD/HD symptoms (Berry, et aI., 1985; Brown, Madan-Swain,
& Baldwin, 1991; Hom, Wagner, & Ialongo, 1989; James & Taylor, 1990; Kashani,

Chapel, Ellis, & Shekim, 1979; Silverthorn, Frick, Kuper, & Ott, 1996). For example,
Reid, et al. (2000) evaluated a sample of 3322 male and female students aged 5 to 18 and
found no significant differences in AD/HD symptomatology among males and females.
Befera and Barkley (1985) compared normal and hyperactive boys and girls on motherchild interactions, family psychiatric history, and scores on a personality measure and
found no differences between boys and girls. In a later study, Breen and Barkley (1988)
also showed that boys and girls with AD/HD are similarly impaired and create
comparable amounts of stress on their caretakers.
Based on parent report, Breen and Altepeter (1990) similarly concluded that few
gender differences exist between boys and girls with AD/HD (F

=

4.38, P < .01). Gaub

and Carlson (1997b) completed a meta-analysis and critical review of gender differences
in AD/HD. Their analysis of 18 studies conducted between 1979 and 1992 suggested
only minimal gender differences. Moreover, upon further investigation, many of the
differences they did obtain were attributed to the referral source.
According to Reid, et aI. (2000), some studies that have used behavior ratings

(Breen, 1989; Breen & AItepeter, 1990; Hom, et aI., 1989; James & Taylor, 1990;
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Silverthorn, et aI., 1996) have failed to find statistically significant gender-related
differences primarily because sample sizes in previous studies were small, ranging from
39 (Breen, 1989) to 80 (Silverthorn, et aI., 1996). As a result, these studies may have
lacked the statistical power needed to find gender differences. Likewise, many of these
research investigations studied only a small number of females with AD/HD, which
seriously limited the generalizability and robustness of their findings. Another issue with
prior research is the lack of randomization in the selection process of participants, with
most studies choosing subjects drawn from clinically referred groups. Similarly, many of
the previous studies did not use normal controls to evaluate variables.
The following review includes an examination of these conclusions drawn from
past research regarding associations between AD/HD and gender with internalizing and
externalizing symptomatology. Differences in the presentation of the disorder will be
explored and an extensive review of the comorbidity literature will be conducted. The
conflicting findings summarized make it difficult to draw conclusions regarding
differences between boys and girls with AD/HD, but will provide insight into the need
for the current investigation.
Of notable importance, the current review includes a description of nosological
changes in the naming and diagnosis of the disorder along with information regarding
epidemiology and etiological explanations for the differing rates of the disorder in males
and females. In addition, the most common treatment options and assessment guidelines
are discussed.

11

Diagnostic Criteria for AD/HD
The nosology of AD/HD has undergone a number of changes, with several
modifications regarding the terminology and diagnostic criteria for AD/HD being
presented in the last few decades. Over the years, the terminology used to describe this
disorder was changed from brain damage to minimal brain dysfunction (MBD) to
hyperactivity. The disorder first became known in the Diagnostic and Statistical Manual
of Mental Disorders, 2 nd edition (American Psychiatric Association, 1967; DSM-IJ) as
Hyperkinetic Reaction of Childhood.
The DSM-III (American Psychiatric Association, 1980) changed the name to
Attention Deficit Disorder (ADD) and added two subtypes: ADD with hyperactivity and
ADD without hyperactivity. Consequently, new diagnostic criteria for the disorder were
also presented.
Published in 1987, the DSM-JII-R (American Psychiatric Association, 1987)
replaced these categories with a single, unidimensional category labeled Attention
Deficit-Hyperactivity Disorder (AD/HD). In so doing, the DSM-III-R no longer
recognized Attention-Deficit Disorder without Hyperactivity, which was now referred to
as Undifferentiated Attention-Deficit Disorder.
In the current psychiatric diagnostic system, DSM-IV, ADD was changed to
AD/HD (Attention Deficit-Hyperactivity Disorder) and three different subtypes were

identified. This current classification system recognizes three empirically derived
subtypes of AD/HD (Lahey, et aI., 1994). When only attention problems are present, the
diagnosis is Predominantly Inattentive Type. In order to meet criteria for AD/HD
Predominantly Inattentive Type, a person must have 6 of the 9 inattention behaviors
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listed. AD/HD Predominantly Hyperactive-Impulsive Type is the subtype used to
describe a person who meets 6 of 9 hyperactive-impulsive behaviors. When both
inattentive and hyperactive-impulsive symptoms are present and the person meets at least
6 of 9 behaviors in both the inattention and hyperactive-impulsive criteria list, AD/HD
Combined Type is used.
In addition to the three subtypes, criteria were added requiring the presence of
impairment in two or more settings (e.g. home, school, and neighborhood), evidence of
symptomatology before the age of 7, clinically significant impairment in social,
academic, or occupational functioning, and the inability to account for symptoms by any
other disorder.
Overall, research has been favorable regarding the predominately inattentive types
being a separate clinical entity, although there are unresolved issues, such as referral age,
comorbid disabilities and differences in prevalence among males and females (Morgan, et
aI., 1996). For the most part, however, Predominantly Hyperactive-Impulsive and
Combined subtypes have been more thoroughly researched both in terms of their core
symptoms and associated characteristics, and in terms of diagnostic and treatment issues
(Barkley, 1998).
Additional evidence supporting the current distinction between three subtypes of
AD/HD is mounting (Gaub & Carlson, 1997a; Gomez, Harvey, Quick, Scharer, & Harris,

1999; Lahey, et aI., 1994; Morgan, et aI., 1996; Sherman, Iacono, & McGue, 1997;
Neuman, et aI., 1999; Pillow, Pelham, Hoza, Molina, & Stultz, 1998). For example,
Hudziak, et al. (1998) performed latent class and factor analysis on a population of 1549

pairs of adolescent female twins and determined that the DSM-IV subtypes of inattention,
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hyperactivity/impulsivity, and combined are continuous an~ separate dimensions that
approximately correspond to the three DSM-IV subtypes. Qther evidence supporting the
I

current use of diagnostic subtypes is the fact that there are ~ignificant differences between
them in terms of such variables as family history of psychopathology, academic
achievement, comorbid disorders, social functioning, and n uropsychological deficits
(Milich, Balentine, & Lynam, 2001). This is particularly ap arent with the Predominantly
Hyperactive-Impulsive Type and the Predominantly Inatte tive Type.
Some researchers contend that the combination of D/HD and antisocial
I

disorders indicates a distinct subtype of AD/HD in additionl to the current subtypes
I
!

(Biederman, Newcom, et aI., 1991; Faraone, et aI., 1991; F~raone, Biederman, Chen, et
i

aI., 1994). Other research contends that the different

subtyp~s may actually represent
I

distinct disorders due to differences in symptom presentati9n and comorbid difficulties
(Barkley, DuPaul, & McMurray, 1990). According to Jensep (2003), "we must carefully
examine for possibly unique diagnostic groups defined by cpmorbidity, and further refine
I

our categories as evidence proceeds. Even when cases app4r similar in terms of current
behavioral phenomena, we must remember that it is likely tpat any single form of
psychopathology (whether "pure" or comorbid) may arise tlj1rough quite different routes
(p. 299). "

Epidemiology
According to the DSM-IV-TR, 3.7% of children ha~e AD/HD. Lifetime
prevalence rates of 4.0% inattention, 2.2% hyperactivelimp*lsive subtype, and 3.7%

combined were found in a sample of 1629 pairs of adolesceht female twins (Hudziak, et
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al., 1998). According to many researchers, AD/HD is more prevalent in boys than in girls
(Arcia and Conners, 1998; Gomez, et al., 1999; Nolan, et al., 1999). Overall, prevalence
rates range from 2% to 10% of school-age children, with rates that are two to nine times
greater among boys than girls (American Academy of Child and Adolescent Psychiatry,
1997,2002; American Academy of Pediatrics, 2000; Barkley, 1998; Scahill & SchwabStone, 2000).
Even though there are documented differences in prevalence, between 1991-1992
and 1997-1998, the diagnosis of AD/HD among school-aged girls in the United States
tripled, whereas the proportion of boys doubled (Robison, Skaer, Sclar, & Galin, 2002).
Some research contends that gender differences are generally less obvious for the
inattentive type of AD/HD (American Psychiatric Association, 2000; Lahey, et al., 1994),
whereas some have found higher rates of inattention in males (Hartung, et al., 2002) and
others have found a greater prevalence of the inattentive subtype with females
(Biederman, et al., 2002; Weiss, Worling, & Wasdell, 2003). In addition, in those with
adult AD/HD, limited data suggest that the disorder is equally prevalent in men and
women (Weiss & Murray, 2003).
These recorded prevalence rates for AD/HD may vary considerably due to the
changing diagnostic criteria over time and the varying diagnostic procedures. DSM-III-R
or DSM-III AD/HD is three to six times more prevalent in boys than girls (Faraone, et al.,
1991). Barkley (1998) contends that prevalence data are inconsistent as a result of the
different instruments and assessment procedures used to diagnose the disorder. The
younger the child is, the more likely it is that he or she will be diagnosed as having the
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hyperactivelimpulsive AD/HD versus the inattentive or combined types (Barkley, 1998;
Weiss, et aI., 2003).
Another explanation for the differing prevalence rates involves the use of referred
samples to estimate occurrence. Clinically-based male-to-female incidence rates for
children range from 2: 1 to 9: 1 (American Psychiatric Association, 1994; Arnold, 1996),
whereas community-based ratios range from 2: 1 to 4: 1 (AP A, 1994; Gaub and Carlson,
1997b; Lahey, et aI., 1994; Szatmari, Offord, et aI., 1989; Szatmari, 1992; Taylor,
Heptinstall, Sonuga-Barke, & Sandberg., 1998). Interestingly, the male to female ratio of
older adolescents is 1: 1 (Cohen, et aI., 1993). In community-based samples, the ratio of
boys to girls is also closer to 1: 1, whereas in clinic-based samples, it is about 6: 1 because
of the disruptive and noncompliant aspects of their behavior (Barkley, 1998). Within
AD/HD subtypes, the combined type is more prevalent in clinical samples, whereas the

inattentive type is more prevalent in community samples (Milich, Balentine, & Lynam,
2001). These authors also noted that the combined group was more likely to be male.
These discrepancies between clinic and community rates of AD/HD in boys and
girls suggest that clinical settings treat far fewer AD/HD females than males (Arnold,
1996; Gomez, et aI., 1999). Subsequently, studies of community samples suggest that
even though a large number of females and males should meet criteria for AD/HD,
females are rarely identified in clinical studies. Thus, "girls with AD/HD may be
underidentified and undertreated, which has substantial mental health and educational
implications" (Biederman, et aI., 1999, p. 966). As a result, girls who are underidentified
are at increased risk for long-term emotional, social, and academic problems (McGee &

Feehan, 1991).
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Developmental Course
Several longitudinal studies have provided compelling evidence that AD/HD
often persists into adolescence and adulthood. Previous research has shown that
childhood AD/HD is associated with numerous negative outcomes during adolescence,
resulting in impaired adult productivity and well-being (Mannuzza, et aI., 1993;
Mannuzza, et aI., 1998). Faraone, Biederman, & Monuteaux (2002) assessed 811 AD/HD
boys and girls and 132 control subjects between the ages of 6 and 17 and demonstrated
that symptom presentations of AD/HD in children and adolescents did not differ. These
findings indicated similarities in comorbidity with internalizing and externalizing
disorders in addition to consistencies in level of impairment in terms of cognitive,
academic, interpersonal, and family functioning. Faraone, Biederman, Spencer, et al..
(2000) estimated that 10% to 60% of young adults with AD/HD had the disorder as
children and up to 5% of adults have AD/HD symptomatology. Overall, follow-up
studies indicate that 30-50% of AD/HD children continue to show symptoms in
adulthood (Barkley, DuPaul, & McMurray, 1990).
In a sample of 7231 children in grades 1 to 4, August, Braswell, & Thuras (1998)
evaluated the developmental course of AD/HD symptoms. At each of three longitudinal
assessment points, they found that 38% of children, for whom follow-up data were
available, showed full persistence of AD/HD. An additional 31 % of the sample was
defined as moderately persistent. In total, 69% of the subjects met diagnostic criteria for
AD/HD 3 or 4 years after their initial diagnosis. No significant gender differences in rates
of persistence were observed. However, the ratio of boys to girls in the overall sample

was 4: 1, which limits the strength of this detennination.
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These rates of persistence can be compared with those obtained from clinicreferred samples. Hart, Lahey, Loeber, Applegate, & Frick (1995) applied similar
persistence criteria with prepubescent children diagnosed at baseline with AD/HD and
reported that 71 % of their sample showed persistent AD/HD, 21 % showed moderately
persistent AD/HD, while 9 % no longer met criteria for AD/HD diagnosis. This is
consistent with findings that persistence rates for AD/HD can be high in communitybased samples, with little gender difference found in rates of prevalence.
Hart, et aI. (1995) demonstrated different patterns of decline for inattention and
hyperactivity/impulsivity symptom groups, as defined by endorsements on structured
diagnostic interviews, with only the hyperactivity set demonstrating symptom reduction
that was developmental in nature. Similarly, other researchers have demonstrated that
over the developmental course ofthis disorder, there is a progressive decline in overt
physical hyperactivity symptoms with age, whereas inattentive symptoms show greater
persistence (Nolan, et aI., 1999; Hart, et aI., 1995).
Some studies report that early age of onset is associated with more severe
symptomatology and psychopathology (Rucklidge & Tannock, 200 1). Hart, et aI. (1995)
observed that subjects who continue to meet diagnostic criteria for AD/HD over time
were those who had been younger, more disruptive (hyperactive/impulsivity symptoms),
and more likely to have a comorbid conduct disorder at the point of initial diagnosis.
Generally, the younger the child, the more likely they will be diagnosed as predominantly
hyperactive/impulsive (American Psychiatric Association, 2000; Barkley, 1998), even
though some researchers have shown that most children that show symptoms of

hyperactivity/impulsivity also exhibit attention problems as defined by DSM-IV criteria
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(Nolan, et aI., 1999). Factors such as comorbidity for other disorders and severity at point
of initial diagnosis were associated with persistence of the AD/HD diagnosis (August, et
aI., 1998).
In a longitudinal study of 142 adolescents with childhood AD/HD compared with
100 adolescents without AD/HD, it was concluded that compared to adolescents without
a childhood diagnosis of AD/HD, those with a childhood diagnosis were at increased risk
for use of alcohol, cigarettes, and other drugs (Molina & Pelham, 2003). It was found that
inattentive symptoms along with comorbid conduct disorder more strongly predicted
adolescent substance use than hyperactive impulsive or childhood antisocial behavior.
This finding suggests that effective treatment of inattentive symptoms, and preventing the
development of serious conduct problems, may be especially important in reducing
substance use problems during adolescence.
The longer AD/HD goes untreated, the more likely it is to result in severely
compromised academic performance as well as to the development of other difficulties.
In an examination of the epidemiology of disruptive behavior disorders, the authors
stated that disruptive behavior disorders are more common in males, with rates of ADD
and AD/HD declining with age for boys, whereas among girls, the rate tends to remain
more consistent (Bauermeister, Canino, & Bird, 1994). Accordingly, children with
comorbid conduct problems are more likely to have problems with AD/HD and other
psychiatric disorders later in life (August, et aI., 1998; Dalsgaard, Mortensen,
Frydenberg, & Thomsen, 2002; Fischer, Barkley, Smallfish, & Fletcher, 2002; Hart, et
aI., 1995; Waschbusch, 2002). Waschbusch (2002) showed that coexisting AD/HD and

conduct problems occur at a rate greater than expected by chance in boys and girls, the
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comorbid condition results in more adverse outcomes than controls than either condition
alone, and provides support for the validity of the additive nature ofthese two disorders.
In a nationally representative sample of 1238 males and 1241 females with AD/HD,
researchers investigated whether attention problems and conduct problems differentially
affected levels of disturbance at 3-year and 6-year follow-ups. Results indicated that
those high on attention problems were more likely to have received special education
services and a combination of attention problems and conduct problems was predictive of
the most serious and varied difficulty over the next 6 years (more school behavior
problems, mental health service use, substance abuse, and suicidal behavior). In addition,
girls with attention and conduct problems were more likely to become pregnant and had
higher school drop-out rates as compared to girls with attention problems alone. For
boys, there were no differences in drop-out rates between the two groups (MacDonald &
Achenbach, 1999). Overall, participants with attention problems only fared better with
regard to developmental outcomes than those with combined attention and conduct
problems. These results indicate the importance of treating comorbid difficulties.
Similarly, additional studies report that symptom severity is associated with
comorbidity (Biederman, Newcom, et aI., 1991; Gabel, Schmitz, & Fulker, 1996). In a
study of 135 adolescent and families, rates of AD/HD and CD were higher among male
adolescent substance abusers than female substance abusers (Latimer, Stone, Voight,
Winters, and August, 2002) .. The female substance abusers exhibited an elevated rate of
major depression compared with substance abusing males (Latimer, et aI., 2002). An
early age of onset was associated with a higher rate of severe externalizing symptoms and
a later age of onset was associated with a higher rate of more severe internalizing
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symptoms. The severity of inattention/hyperactive AD/HD symptoms were strongly
associated with aggressive, delinquent, and anxious/depressive psychopathology across
both parent and teacher reports. These results are consistent with previous research
findings that psychopathology covaries with symptom severity in children with AD/HD
(Biederman, Newcom, et aI., 1991; Gabel, et aI., 1996; Kuhne, Schachar, & Tannock,
1997). Moreover, it provides support to previous findings suggesting that AD/HD
symptom severity is strongly associated with the presence of both internalizing and
externalizing comorbid psychopathology in referred children across both home and
school environments, and an increase in the number of diagnoses a client receives is
proportional to an increase in the utilization of mental health services (Bird, Gould, &
Stagheeza, 1993).
Boys seem more likely to develop externalizing problems like delinquency. Other
externalizing problems, such as substance use, have been shown to increase at more
similar rates for boys and girls (Lewinsohn, Hops, Roberts, Seeley, & Andrews, 1993).
Other researchers have shown a greater likelihood of substance use disorders in female
AD/HD clients (Biederman, et aI., 2002; Disney, Elkins, McGue, & Iacono, 1999). Even
though the prevalence of emotional and behavioral problems is consistently higher in
boys than girls in early and middle childhood, this is not the case during adolescence
(Hops, Sherman, & Biglan, 1990; Petersen, Sarigiani, & Kennedy, 1991). A number of
investigators have reported significantly higher level of internalizing problems among
adolescent girls than boys (Allgood-Merten, Lewinsohn, & Hops, 1990, Ge, Conger,
Lorenz, Shanahan, & Elder, 1995; Lewinsohn, et aI., 1993; Nolen-Hoeksema & Girgus,
1994; Petersen, et aI., 1991). In a study by Scaramella, Conger, & Simons (1999), sought
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to explore differences in growth rates of internalizing and externalizing problems in a
community sample of 151 boys and 168 girls. Consistent with previous research, gender
differences in the mean levels of externalizing and internalizing problems emerged. Both
adolescent boys and girls experienced increased level of externalizing problems from 8th
to lih grades. However, the growth rate of externalizing problems was significantly
greater for girls than boys across this period of development, with girls externalizing
behavior scores in lih grade being approximately four to five greater than their scores in
8th grade as compared to three to three and a half for boys. In addition, these researchers
found that changes in externalizing behaviors over time significantly increased between
girls and a comparable sample of boys, with overall levels of externalizing problems
being greater for boys than girls.
Due to mounting evidence regarding the developmental pathways of disruptive
behaviors, such as AD/HD, and the likelihood of comorbidity, early and accurate
identification of AD/HD problems may be crucial in preventing more severe disruptive
behaviors later in life (Bums & Walsh, 2002; Gresham, MacMillan, Bocian, Ward, &
Forness, 1998; Waschbusch, 2002). The development of significant behavioral problems
in children with AD/HD, such as CO and ODD, is often predictive of negative long-term
outcomes (Bums & Walsh, 2002; Gresham, et aI., 1998). In a study of268 adults,
Biederman, et aI. (1995) concluded that both AO/HD alone and AD/HD with cooccurring mood, anxiety, and antisocial disorders significantly increases the risk for
psychoactive substance use disorders. Serious behavior problems should be assessed
independently of AD/HD symptomatology since they are associated with different longterm risks.
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Children with comorbid conditions show greater impairment than children with a
single diagnosis which may increase the likelihood of referral. According to Connor, et
al. (2003), the age of onset in AD/HD is really the age of problems first being noticed by
parents. Aggressive AD/HD children might get noticed by parents earlier in development
than non aggressive AD/HD children. These authors concluded that since there is such a
strong relationship between AD/HD symptom severity and comorbid psychopathology,
early intervention and clinical efforts to decrease AD/HD severity may reduce the
development of additional internalizing and externalizing symptoms in referred children.
"It is important for clinicians to be aware of variables that are correlated with increased

comorbid psychopathology in children with AD/HD. Such variables can become targets
for clinical interventions that may reduce the overall severity of disease burden in
referred youths with AD/HD. In addition, the identification of variable associated with
increased comorbid psychopathology in AD/HD may stimulate further research efforts,
facilitating a greater understanding of comorbidity in AD/HD (Connor, et aI., 2003, p.
199).

Comorbidity of AD/HD
Introduction
Data from both clinic and community investigations suggest that comorbidity of
disorders is the norm in child and adolescent psychiatry (Barkley, 1998; Caron & Rutter,
1991; Biederman, Newcom, et aI., 1991) and there is compelling evidence of the frequent
coexistence of AD/HD and conduct, mood, and anxiety disorders throughout the life span
(Biederman, Munir, & Knee, 1987; Biederman, Newcom, et aI., 1991; Faraone, et aI.,
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1991; Jensen, Martin, & Cantwell, 1997; Mannuzza, et al., 1993; Milberger, et al., 1995).
About 44% of children with AD/HD have one comorbid disorder, almost a third have two
comorbid disorders, and approximately one tenth have three comorbid disorders
(Szatmari, Offord, et al., 1989). Too often, co-occurring difficulties tend to be considered
a result of primary AD/HD symptoms and are not specifically addressed. As a result,
there is a need for additional studies that explore the incidence of comorbidity,
particularly with children. According to a review of research related to comorbidity of
child and adolescent psychopathology, Jensen (2003) reported that the majority of
studies, excluding epidemiological studies, have not included children with comorbid
disorders.
Comorbid conditions among AD/HD patients may include oppositional defiant
disorder (American Academy of Child and Adolescent Psychiatry, 1997,2002); conduct
disorder (American Academy of Child and Adolescent Psychiatry, 1997, 2002; Faraone,
Biederman, Jetton, & Tsuang., 1997); anxiety disorders (American Academy of Child
and Adolescent Psychiatry, 1997,2002); depression (American Academy of Child and
Adolescent Psychiatry, 1997); and mood disorders (American Academy of Child and
Adolescent Psychiatry, 1997; American Academy of Pediatrics, 2000). Many studies
comparing children with AD/HD and those with AD/HD and a comorbid disorder have
found differences in functioning on a variety oflaboratory, dimensional, and family
measures (August, Realmuto, MacDonald, Nugent, & Crosby, 1996; Biederman,
Newcom, et al., 1991; Eiraldi, Power, & Nezu, 1997; Hazell, 1997; Kuhne, et al., 1997;
Pliszka, 1992). Some of these differences include levels of academic problems, family
problems, and impaired social relationships.
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Regarding sex-related differences in presentation of AD/HD symptomatology and
comorbidity, numerous studies have concluded that AD/HD in girls is the same disorder
as it is in boys (Biederman, et aI., 1999; Castellanos, et aI., 2000; Gaub and Carlson,
1997b; Sharp, et aI., 1999). Biederman, et aI. (1994) studied the clinical, cognitive, and
functional characteristics of 128 referred adults with AD/HD of both genders. The pattern
of psychopathological, cognitive, and psychosocial findings among AD/HD women was
similar to that of AD/HD men. Biederman, et aI. (1999) conducted a large and
comprehensive study consisting of 140 girls diagnosed with AD/HD and 122 girls with
similar ages and backgrounds as a comparison group. Fifty-nine percent had combined
types, 27% had the Predominantly Inattentive type, and only 7 percent had the
Predominantly Hyperactive/Impulsive type. Compared to non-AD/HD girls, girls with
AD/HD were more likely to be diagnosed with comorbid conduct disorder, oppositional
defiant disorder, mood disorders, anxiety disorders, and substance use disorders. In
addition, they were also more likely to have lower IQ and achievement scores, and
demonstrated more impairment on measures of social, school, and family functioning.
Overall, 45% of the AD/HD girls were diagnosed with at least one other condition and
the authors concluded that girls with AD/HD exhibited the same core symptoms and high
levels of comorbid disorders as do boys. Similarly, Sharp, et aI. (1999), in a sample of 42
girls and 56 boys with AD/HD, combined type, found similar comorbidity with
oppositional defiant disorder, conduct disorder, major depression, anxiety disorders,
enuresis, and reading disorders. It is important to note the limitations of this investigation,
which included the lack of control for cohort effects and the use of a self-report checklist

rather than a structured interview. These finding support other studies that have not found
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sex differences in the number and severity of AD/HD symptoms (Berry, et aI., 1985;
Brown, et aI., 1991; Horn, et aI., 1989; James & Taylor, 1990; Kashani, et aI., 1979).
The incidence of comorbidity of AD/HD with other childhood mental disorders is
found in both clinic and community samples, but, generally, children with AD/HD who
are clinic-referred for treatment are significantly more likely to have a comorbid
condition (Woodward, Taylor, & Dowdney, 1997). Some of the observed comorbidity
patterns may be attributable to the diagnostic systems we currently use. Other patterns of
comorbidity probably represent distinct subtypes of syndromes, or even
phenomenologically separate disorders (Barkley, et aI., 1990; Hazell, 1997). Hypotheses
proposed by Biederman, et ai. (1991) to account for patterns of comorbidity include: each
comorbid disorder represents a distinct and separate clinical entity; the comorbid
disorders share common vulnerabilities; the comorbid pattern may represent distinct
subtypes within a heterogeneous disorder; one disorder may represent an early
developmental expression of another; and the development of one condition may increase
the risk of another. According to these authors, from the research standpoint, subgroups
of patients with AD/HD and comorbid disorders may represent more homogeneous
subgroups of patients with AD/HD. From the clinical standpoint, subgroups of AD/HD
patients and those with comorbid disorders may respond differently to specific remedial
approaches. From the public health standpoint, such subgroups may be at high risk for the
development of severe psychopathology (Biederman, Newcom, et aI., 1991; Scahill, et
aI., 1999).
Subgroups of participants with AD/HD and varying co-occurring disorders may

have differing risk factors, clinical courses, and pharmacological responses and proper
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assessment may lead to more effective preventive and treatment strategies (Biederman,
Newcom, et al., 1991). Consequently, better targeted treatments that are tailored to the
comorbid conditions have been recommended in order to maximize treatment outcomes
(Abikoff & Klein, 1992; Kazdin & Weisz, 1998; August, et al., 1996).
AD/HD and Externalizing Problems

According to DSM-IV TR (APA, 2000), there are three primary types of
disruptive behavior disorders: Attention-Deficit/Hyperactivity Disorder (AD/HD),
Conduct Disorder (CD), and Oppositional Defiant Disorder (ODD). Symptoms of these
disruptive or externalizing disorders include aggressive, impulsive, hyperactive, defiant,
disruptive, and noncompliant behaviors. In a community sample of 7231 schoolchildren
screened for the presence of comorbidity patterns of disruptive behavior, externalizing
behaviors were present in 25% of those with AD/HD when combination of one
coexisting diagnosis was considered. However, when two or more comorbid diagnoses
were considered, rates increased to 44% with comorbid externalizing disorders (August,
et al., 1996).
The primary focus of this investigation was the diagnosis of AttentionDeficit/Hyperactivity Disorder (AD/HD), which was discussed in detail in a previous
section. The second of the disruptive disorders, Conduct Disorder, is defined as a
persistent pattern of behavior in which the rights of others and/or age-appropriate societal
norms or rules are violated (APA, 2004). Children with CD often cause property loss or
damage, cause or threaten physical harm to others, exhibit deceitfulness, steal, and
seriously violate rules. The third, Oppositional Defiant Disorder, is defined as a persistent
pattern of negativistic, defiant, disobedient, and hostile behavior towards authority
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figures that persists for at least 6 months (APA, 2004). Children with ODD often lose
their temper, argue with adults, actively defy and refuse to comply with rules and other
demands, deliberately annoy others, routinely blame others for their mistakes and
misbehavior, are easily annoyed by others, and are spiteful or vindictive.
In girls, the incidence of both conduct disorder and ODD found in a study by
Biederman, et aI. (1999) was half of previous reports in boys (Biederman, Newcom, et
aI., 1991). These results are in accordance with most previous reports of both clinical and
nonclinical samples of AD/HD girls (Faraone, et aI., 1991; Hom, et aI., 1989). It has been
found that approximately half of clinic-referred children with AD/HD also have CD or
ODD (APA, 2000; Biederman, Newcom, et aI., 1991; Faraone, et aI., 1991). Barkley
(1998) specified that about one quarter of children diagnosed with AD/HD also meet the
criteria for conduct disorder and about one third meet the criteria for oppositional defiant
disorder. According to an extensive review of AD/HD research literature over a 15-year
span, rates of comorbidity with CD or ODD were shown to range from 43% to as high as
93% (Jensen, et aI., 1997).
Szatmari, Boyle, and Offord (1989) found that boys exhibiting AD/HD were 14
times more likely than boys without AD/HD to experience CD, whereas girls exhibiting
AD/HD were 40 times more likely than girls without AD/HD to experience CD.

Likewise, in a study of 128 AD/HD adults of both genders, rates of CD were higher in
AD/HD women as compared to normal control females (Biederman, et aI., 1994).

In an examination of archival data of 149 children under age 9 who were referred
to an outpatient clinic, no gender differences were found for a diagnosis of AD/HD or
ODD (Lumley, McNeil, Herschell, & Bahl, 2002). In contrast, according to the DSM-IV-
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TR, male-to-female ratios of the prevalence of AD/HD range from 2:1 to 9:1 (APA,
2000). Additional researchers have estimated that more young males exhibit ODD
symptomatology than young females (Goldstein, 1996; Kashani, et aI., 1979), but rates
are more equivalent after puberty (AP A, 2000). Generally, with regard to CD, more
males are diagnosed with the disorder throughout the life cycle (APA, 2000; Faraone, et
aI., 1991; Faraone, et aI., 1997; Goldstein, 1996; Kashani, et aI., 1979; Szatmari, Boyle,
et aI., 1989). Other researchers and clinicians have confirmed that these disorders are far
more prevalent in young boys than in young girls. Overall, the prevalence rates of
conduct disorder and ODD for girls are about half that for boys (Barkley, 1998;
Biederman, N ewcorn, et aI., 1991).
Furthermore, in the first quantitative summary on gender differences in AD/HD,
Gaub and Carlson (1997b) concluded that co-occurring disruptive behavior disorders
were more common in AD/HD boys than in AD/HD girls (d = .138, P < .05). These
researchers found that in comparison to AD/HD boys, AD/HD girls had lower incidences
of conduct disorder, lower ratings on hyperactivity, and lower ratings of externalizing
behaviors. No gender differences were found with regard to impulsivity. However, in an
investigation of these findings, it was revealed that some of these differences were a
result of the influences of moderator variables such as referral source and/or the
diagnostic system used by the investigators. Consequently, they found that children who
were assessed from clinical samples showed greater impairment than those from
community samples. Limitations of their meta-analysis include the use of stringent
inclusion guidelines that resulted in the analysis of only a small number of studies, the
inclusion of only one unpublished study, which may have resulted in the exclusion of
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negative findings in unpublished research, failure to address comorbidity and
developmental variables, possible rater biases, and all ofthe studies in the meta-analysis
were conducted prior to the DSM-IV change in the criteria for diagnosing AD/HD. In a
replication of the work of Gaub and Carlson (1997b), Gershon (2002) conducted a metaanalytical review of different manifestations of AD/HD in males and females. They
analyzed 38 studies, 13 of which were included in the prior review. Overall, the findings
were consistent with that of Gaub and Carlson (1997b), indicating that compared to
AD/HD boys, AD/HD girls had lower incidences of hyperactivity (d = .29, p < .05),

inattention (d = .23, P < .05), impulsivity (d = .22, P < .05), and externalizing problems (d
=

.21, P < .05). Similar results were also obtained in a study of younger children

(Hartung, et al., 2002).
Although some researchers (Rucklidge & Tannock, 2001) have found no group
differences in levels of externalizing problems with males and females, the majority of
research studies on disruptive behavior disorders indicate that boys display more
externalizing behaviors, including AD/HD, than girls (Arcia and Conners, 1998; Arnold,
1996; Bird, et al., 1993; Heptinstall & Taylor, 1996; Leadbeater, Kupermine, Blatt, &
Hertzog, 1999), with boys exceeding girls in these rates of externalizing problems
throughout childhood and adolescence (Lewinsohn, et al., 1993; Zahn-Waxler, 1993). For
instance, studies using rating scales and structured diagnostic interviews have shown that
females have fewer externalizing problems, including conduct disorder, delinquency, and
aggression (Bauermeister, 1992; deHaas & Young, 1984; Erne, 1992; McDermott, 1996),
present with less disruptive behavior in classroom settings (deHaas, 1986), are at a lower
risk for comorbid conduct disorder and oppositional defiant disorder (Biederman, et aI,
2002), display significantly less gross motor activity (James & Taylor, 1990), and have
significantly lower rates of hyperactivity, aggression, conduct problems, impulsivity,
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inattention, distractibility, and oppositional defiance as compared to boys (Barkley, 1989;
Bauermeister, 1992; Befera and Barkley, 1985; Berry, et aI., 1985; deHaas, 1986; deHaas
& Young, 1984; Gaub & Carlson, 1997b; Newcom, et aI., 2001).

In a sample of 32 AD/HD girls and 102 AD/HD boys that were compared with a
control group consisting of 62 boys and 32 girls, it was found that disruptive behaviors
were more common in boys than girls (Berry, et aI., 1985). Likewise, in an examination
of archival data of 149 children under age 9 who were referred to an outpatient clinic, it
was concluded that girls had significantly lower scores on measures of externalizing
behaviors and were less likely to be diagnosed with CD (Lumley, et aI., 2002). Carlson,
Tamm, & Gaub (1997) examined gender differences in a sample of 1562 boys and 1422
girls with disruptive behavior disorders, including AD/HD, CD, and ODD. They found
that girls exhibited more appropriate behavior, lower attention problems, poorer social
functioning, and lower aggression and externalizing scores.
In contrast, other studies have not demonstrated higher behavioral ratings of
AD/HD males when compared to AD/HD females (Hom, et aI., 1989; James & Taylor,

1990) and a number of researchers have not found gender differences in parent or teacher
ratings of psychopathology or in observation of behavior in a clinical setting (Arnold,
1996; Breen, 1988; Breen & Barkley, 1988; Hom, et aI., 1989). One example is a study
by Breen (1989), which found that boys and girls with AD/HD performed similarly on
measures of behavioral functioning.
Other researchers have found that girls exhibited more behavior problems than
did boys (Berry, et aI., 1985). Biederman, et aI. (1999) conducted a large and
comprehensive study consisting of 140 girls diagnosed with AD/HD and 122 girls with
similar ages and backgrounds as a comparison group. Among the few differences found
were that girls were less likely to be diagnosed with a comorbid behavior disorder than
boys, but were more likely to have conduct problems and problems with substance use.
Other researchers also found AD/HD girls to be referred for conduct problems more often
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than AD/HD boys (Pelham, Walker, Sturges, & Hoza, 1989). In addition to higher rates
of conduct problems, Rucklidge and Tannock (2001) found that, according to parent and
teacher ratings, compared to female controls and AD/HD males, AD/HD girls
demonstrated more AD/HD symptomatology, higher rates of inattention and
hyperactivity, oppositional behaviors, greater distress, anxiety, depression, and social
difficulties.
Some research indicates that when girls do have behavior problems, the problems
tend to be more severe than in boys, a situation referred to as a paradoxical gender effect
(Erne, 1992; Loeber & Keenan, 1994). The gender paradox hypothesis predicts that
although there will be a lower number of girls with behavioral disorders, girls who meet
criteria for one disruptive behavior disorder have a higher probability of meeting criteria
for another disorder than do boys and the rate of girls with severe presentations of
symptomatology will be higher.
In a recent meta-analysis of comorbid AD/HD and conduct problems,
Waschbusch (2002) found that even though the overall prevalence rates of disruptive
behaviors were highest for boys, girls with conduct problems were more likely to
experience severe symptomatology and experience comorbid problems with AD/HD,
which is consistent with the gender paradox hypothesis. In contrast, Lumley, et al. (2002)
demonstrated that significantly more males than females met criteria for 2 or 3 disruptive
behavior disorder diagnoses which, in tum, contradicts the paradoxical gender effect
described by Loeber and Keenan (1994). Possible explanations for these contradictory
results could be that Lumley, et al. (2002) studied a clinic-referred sample and the
participants where much younger than those in the studies that support the hypothesis.
Abikoff, et al. (2002) found that compared to children with AD/HD alone and
those with comorbid anxiety, the children with comorbid disruptive behaviors were more
likely to exhibit off-task and aggressive behaviors. Hinshaw (2002) reported that 6-12year-old girls with AD/HD, Combined Type, who participated in a summer research
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program, were rated significantly higher in relational aggression compared to nonAD/HD comparison girls. These findings support the hypotheses that the presence of a

comorbid disruptive disorder is associated with increased rates of externalizing behaviors
and support previous evidence of more severe AD/HD presentations and social
dysfunction in the presence of comorbid disruptive behavior disorder (Kuhne, et al.,
1997; Newcom, et al., 2001). These increased rates of observed AD/HD behaviors in
those children with comorbid disruptive behavior disorder suggest that these behaviors
are actually present and not just related to negative halo effects and rater biases (Abikoff,
Courtney, Pelham, & Koplewicz, 1993; Schachar, et al., 1986; Stevens, Quittner, &
Abikoff, 1998).
Some investigators contend that hyperactivity is not a risk factor for later conduct
problems (MacDonald & Achenbach, 1999), while most argue that children of both
genders who exhibit difficulties related to hyperactivity and impulsivity have been shown
to be more likely to have comorbid conduct problems than are children with primarily
inattention problems (APA, 2000; Carlson, Tamm, & Gaub, 1997; Lahey, Applegate,
McBurnett, et al., 1994). Thus, the comorbid conditions of AD/HD and CD are generally
associated with more severe symptoms and greater impairment than either condition
alone (Caron & Rutter, 1991). Boys may be referred at a higher rate because of the
disruptive consequences of the coexisting behavior problems (Goldstein, 1996; Kashani,
et al., 1979) as evidenced by the fact that girls with AD/HD are referred less frequently
for aggression than are boys with AD/HD (Kashani, et al., 1979). In a study of 403
AD/HD boys and 99 AD/HD girls, ages 7 to 10, it was investigated whether the
classroom behavior of children with AD/HD is manifested differently as a function of
gender and comorbid externalizing and/or internalizing problems. These researchers
found that AD/HD boys engaged in more rule-breaking, disruptive, and externalizing
behaviors than did girls (Abikoff, et al., 2002). Because comorbidity with disruptive
behaviors such as this is associated with behavioral deviance and aggression, particularly
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in males (Ackerman, Dykman, & Oglesby, 1983; Battle and Lacey, 1972), and because
these problems drive clinical referral, the lower rates ofthese disorders in girls may lead
to the underrecognition of AD/HD in girls. This, in tum may account for the marked
gender differences frequently reported in clinical samples of children with AD/HD
(Biederman, et al., 1999). These results provide strong argument for examining gender
differences in disruptive behavior, particularly with regard to comorbidity, which is
seriously lacking in previous research investigations.

AD/HD and Internalizing Problems
AD/HD is associated with comorbidity with 15% to 27% with mood disorders

(Biederman, et al., 1987; Bird, et al., 1993) and 25% to 51 % with anxiety disorders
(Biederman, Newcom, et al., 1991; Bird, et al., 1993). In some cases, rates of major
depression and anxiety disorder have been reported in excess of 30% in clinical and
epidemiological samples of children, adolescent, and adult males and females with
AD/HD (Biederman, et al., 1993; Biederman, et al., 1994; Biederman, Newcom, et al.,

1991; Jensen, Shervette, Xenakis, & Richters, 1993). The risk of AD/HD children for
developing depression has been found to be consistently greater (Treuting & Hinshaw,
2001), with estimates as high as 3 times greater than for other children (Biederman,
Mick, & Faraone, 1998). Biederman, et al. (1998) also found that in the 76 participants in
their study, the depression was a distinct disorder and not just a result of
"demoralization" that was directly associated with the diagnosis of AD/HD.
Although it has not been shown to co-occur as commonly as comorbid ODD/CD
and AD/HD, the coexistence of anxiety disorder and AD/HD has been extensively
reported in the research literature (Biederman, et. a1., 1991; Jensen, et a1., 1993; Perrin &
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Last, 1996; Russo & Biedal, 1994). Rates of coexistence of anxiety disorder range from
2-21 % in studies of children referred to anxiety clinics (Russo & Biedel, 1994), to 50% in
studies of children referred to behavior disorder clinics (Jensen, et al., 1997; Kazdin,
1996), to as much as 50.8% in a community sample (Bird, et al., 1993). According to one
study, internalizing behaviors, such as anxiety and depressive symptoms, were present in
9% of those with AD/HD when combination of one additional diagnosis was considered.
However, when two or more comorbid diagnoses were considered, rates increased to
64% with comorbid internalizing disorders (August, et al., 1996). These internalizing
comorbid conditions have been associated with a more complicated course of AD/HD
(Biederman, et al., 1999).
Overall, depressive and anxiety disorders are more common in women (AP A,
1994; Allgood-Merten, et al., 1990; Pinn, 2003; Reeves, Werry, Elkind, & Zametkin,
1987) and adult women typically suffer from both depression and anxiety at twice the
rate of men (Nolen-Hoeksema, & Girgus, 1994; Pinn, 2003). Although some researchers
have found no significant differences in comorbidity rates of AD/HD and internalizing
behaviors between males and females (Bird, et al., 1993; Hartung, et al., 2002), some
have found lower rates of depression in females as compared to males (Biederman, et aI,
2002), whereas others contend that AD/HD in girls is characterized by a greater
prevalence of comorbid internalizing behavior disorders (Berry, et al., 1985). Others have
not shown greater internalizing symptomatology with the inattentive subtype (Morgan, et
al., 1996). According to a large study that compared clinical correlates of AD/HD
children with the inattentive and combined subtypes, those children with the inattentive
type were older, more likely to be female, and experienced a greater incidence of
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comorbid internalizing disorders (Weiss, et a1., 2003). This is consistent with nesults that
show referred children with the inattentive type are more likely to exhibit comorbid
internalizing disorders than those that are not referred (Eiraldi, et a1., 1997). Gershon
(2002), in a replication and extension of quantitative analysis by Gaub and Carlson
(1997b), concluded that girls exhibited more internalizing problems than males (d = -.12,
P < .05), suggesting that comorbid conditions such as depression and anxiety may be
more problematic for AD/HD females than males.
In an investigation of neuropsychological and personality differences b¢tween 49
AD/HD males and 26 AD/HD females, it was found that although attentional problems

were similar between males and females, female subjects had greater degrees of anxiety
and depression (Katz, Goldstein, & Geckle, 1998). These authors concluded that the
higher rates of internalizing symptomatology in females may result in the diagnosis of
depression rather than a diagnosis of AD/HD or a comorbid diagnosis of AD/HD and
depression or anxiety.
Among clinic-referred samples, AD/HD girls have more depressed/anxious
behavior than do AD/HD boys (Rucklidge & Tannock, 2001). Compared to AD/HD
boys, AD/HD girls are more likely to exhibit anxiety disorders, depression, and low selfesteem and less likely to show severe behavioral problems and conduct disordet
(Biederman, Newcom, et a1., 1991). In addition, empirical evidence suggests that
internalizing problems such as depression and anxiety increase for girls but not:for boys
during adolescence (Ge, et a1., 1995; Lewinsohn, et a1., 1993). In one such study,
researchers collected data on 460 middle school students and found that girls sHowed
elevated levels of internalizing symptoms during this stage (Leadbeater, et al., ]999).
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This is consistent with evidence indicating that internalizing symptomatology is more
prevalent in older girls when compared to younger girls, and highlights the importance of
assessing for comorbid mood disorders across time, particularly in older females (Kato,
Nichols, Kerivan, & Huffman, 2001).
Moreover, recent reviews have suggested that girls' greater socialization for selfregulation and sensitivity to interpersonal concerns increases their vulnerability to
internalizing problems compared with boys (Leadbeater, et aI., 1999; Zahn-Waxler,
1993). Rucklidge and Tannock (2001) compared the psychiatric, psychological, and
cognitive functioning of 13-16-year-old adolescent males (n=35) and females (n=24)
with non-AD/HD male (n=20) and female adol(:scent (n=28) comparisons. Compared to
non-AD/HD girls, they exhibited higher rates of strained relationships with teachers,

thoughts of suicide and past episodes of self-harm. Not only were the AD/HD females
significantly more impaired than their non-AD/HD counterparts on measures of
depression, anxiety, self-esteem, overall symptom distress, and stress, they appeared to
also be having more difficulties than adolescent AD/HD boys with higher rates of overall
distress, social problems, anxiety, and depression.
Biederman, et aI. (1999) found that compared to non-AD/HD girls, girls with
AD/HD showed a higher incidence of inattentive symptomatology than hyperactive (t =

7.99, P < .001) and impulsive symptomatology (t = 5.9, P = .001), and a greater
occurrence of mood and anxiety problems rather than disruptive behavior problems. This
is consistent with evidence that comorbid anxiety is more likely to be seen in AD/HD
children who are not particularly hyperactive (Biederman, Newcom, et aI., 1991; Pliszka,

1992). Pliszka (1992) found that children with AD/HD and comorbid anxiety disorder,
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though more impaired than controls, were inattentive but less hyperactive-impulsive than
children with AD/HD alone. The author suggests that the lower rate of impulsive
responding among comorbid children may protect them against the development of
conduct problems. This is consistent with results from a study of 498 children from the
MTA sample with the Combined Type of AD/HD (Newcom, et al., 2001). In this study,
researchers analyzed parent and teacher ratings and CPT performance and found
similarly high rates of inattention and lower rates of hyperactivitylimpulsivity in anxious
AD/HD girls than those without. The lower impulsivity found in CPT perfomlance was

only found in girls with comorbid anxiety disorder, not boys. Werry, Elkind, & Reeves
(1987) found differences in activity level, but no differences on other measures including
the continuous performance task.
Contrarily, March, et al. (2000), who also used the MT A sample, reported no
pretreatment differences between AD/HD children with and without coexisting anxiety
disorder in teacher ratings of inattentiveness, hyperactivity-impulsivity, social skills, or
behavior problems. Hom, et al. (1989), in a comparison of clinic-referred boys and girls,
found no gender differences with AD/HD on measures of inattention, impulsivity, and
hyperactivity. Moreover, Livingston, Dykman, & Ackerman (1990) found greater
impulsivity, inattention and aggression among the comorbid group, which included
children with depression. They concluded that these problems may have accounted for
the greater disability identified in the comorbid subjects.
Some researchers contend that even though comorbidity with mood and anxiety
disorders is higher with girls with AD/HD, rates are consistent with those found in boys
(Biederman, et al., 1999; Faraone, et al., 1991; Hom, et al., 1989). In a study of 128
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AD/HD adults of both genders, Biedennan, et aI. (1994) reported that rates of major

depression and anxiety disorders were higher in AD/HD women as compared to nonnal
control females, but elevated rates of these disorders was similar among male and female
adults with AD/HD. This is consistent with rates reported in pediatric samples of AD/HD
girls (Berry, et aI., 1985). Boys and girls did not differ significantly on parent or teacher
ratings of inattention or internalizing behaviors (Arcia & Conners, 1998). In an attempt to
overcome the limitations posed by individual studies, Gaub and Carlson (1997b)
conducted a meta-analysis of 18 studies that examined gender differences in AD/HD and
found no gender differences with depression (Gaub and Carlson, 1997b). In contrast to
the other studies that found that girls exhibit gn::ater rates of internalizing
symptomatology, Gaub & Carlson (1997b) found that in comparison to AD/HD boys,
AD/HD girls had lower ratings of internalizing problems (d = .099).

Hazell (1997) reported that AD/HD and anxiety seem to represent very distinct
syndromes. Thus, he contends that the presence of anxiety will result in a different
pattern of disabilities and response to treatment than do children with AD/HD alone,
which indicates a different approach to the management of the AD/HD. Reeves, et ai.
(1987) demonstrated that AD/HD and anxious children have markedly different symptom
profiles on the Revised Behavior Problem Checklist and Conners Teacher Questionnaire,
suggesting evidence of discriminant validity. Children with anxiety and AD/HD as well
as ODD/CD tend to exhibit more severe symptomatology such as irritability, mood
lability and emotional outbursts, and higher levels of aggression (Kashani, Deuser, &
Reid, 1991; Eiraldi, et aI., 1997). This evidence highlights the importance of appropriate
diagnosis and treatment of those with coexisting AD/HD and internalizing problems.
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Developmental Delays
AD/HD commonly occurs in association with many developmental disorders,

such as speech and language delays and learning disabilities (August, et aI., 1996).
Studies that looked at the gender-related differences in the manifestations of AD/HD
have found greater cognitive and language impairment in females (Ackerman, et aI.,
1983; Berry, et aI., 1985; Brown, et aI., 1991; James & Taylor, 1990; Kashani, et aI.,
1979; Shaywitz & Shaywitz, 1991). In a study of patients who met criteria for
hyperkinetic syndrome, James and Taylor (1990) found an increased rate oflanguage
problems among female than males. According to a study by Lumley, et aI. (2002), girls
had a higher rate of developmental delays, which is consistent with other investigations
(Berry, et aI., 1985; Brown, et aI., 1991). In a comparison of 32 girls with AD/HD and
102 boys with AD/HD, girls who also had hyperactivity experienced lower ratings of
language ability and a higher referral rate for speech problems than did male participants
(Berry, et aI., 1985). This evidence is consistent with other research that indicates that
children with the inattentive subtype are more likely to be female in addition to being
more likely to exhibit difficulties with learning disabilities and speech and language
difficulties (Weiss, et aI., 2003).

AD/HD and Learning Problems

Cognitive deficits, particularly impairments in attention and executive functions,
are hypothesized to be core impairments of AD/HD. With a population of77 9-12-yearold boys, McInnes, Humphries, Hogg-Johnson, & Tannock (2003) showed that listening
comprehension and working memory are impaired in children with AD/HD. In addition,
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a substantial body of literature shows that children with AD/HD are at high risk for poor
cognitive functioning as measured by grade repetitions, academic underachievement,
learning disabilities, placement in special classes, need for tutoring, and impaired
performance on neuropsychological measures (Barkley, et aI., 1990; Faraone and
Biederman, 1994; Pineda, Ardila, & Rosselli, 1999).
These cognitive difficulties continue through adolescence into adulthood and are
associated with chronic underachievement and failure in school. Subsequently, AD/HD
children have been found to obtain lower scores on intelligence measures (Werry, et aI.,
1987). Faraone, et ai. (1993), in a study of 140 AD/HD children, 120 normal controls,
and 303 siblings, found that AD/HD children were more likely to have had learning
disabilities, repeated grades, impairments on ability and achievement measures, special
class placement, and receive academic tutoring.
Compared to AD/HD boys, AD/HD girls are more likely to manifest cognitive
impairments (Berry, et aI., 1985; Biederman, Newcom, & Sprich, 1991; Brown, MadanSwain, and Baldwin, 1991; Faraone, et aI, 1991 a; Gaub & Carlson, 1997b), including
poorer performance on Full Scale IQ (d = .27, P < .05) and Verbal IQ (d = .37, P < .05),
and increased levels of inattention (d = .23, P < .05) (Gershon, 2002). AD/HD in girls
was associated with significant impairments in academic achievement, psychosocial
functioning, and measure of school failure (Biederman, et aI., 1999). Similarly, other
studies have shown that girls with AD/HD have greater intellectual impairment, poorer
ratings on academic performance and have a greater prevalence of comorbid learning
problems (Ackerman, et aI., 1983; Berry, et aI., 1985; Cutting, Koth, Mahone, &
Denckla, 2003; Ernst, Liebenauer, Jons, & Zametkin, 1994; Gaub & Carlson, 1997b;
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Rucklidge and Tannock, 2001). Hinshaw (2002) studied 2456-12 -year-old girls with
AD/HD and 88 comparison girls without AD/HD, AD/HD girls were more likely to have

experienced academic difficulty and obtained lower scores on measures of cognitive
functioning (although in the average range). Seidman, et aI., 1997 showed that 43 girls
with AD/HD were more impaired on estimated IQ than comparison subjects, but they did
not differ significantly from controls on executive function tasks. In a study of 128
AD/HD adults of both genders, rates of school failure and cognitive impairment were

higher in AD/HD women as compared to normal control females (Biederman, et aI.,
1994).
Contrary to studies suggesting that AD/HD in girls is associated with greater
intellectual impairments than in boys, the magnitude of cognitive impairments in girls
with AD/HD in other studies was consistent with previously reported cognitive findings
in boys with AD/HD (Biederman, et aI., 2002; Biederman, et aI., 1999). According to
McGee, et al. (1987), inattentive symptomatology and cognitive features are the same for
boys and girls. Other researchers have found limited or no gender differences between
boys and girls with AD/HD. For example, Breen (1989) found that boys and girls with
AD/HD performed similarly on measures of achievement. By comparing data collected

on teacher-identified hyperactive girls to the results of other studies that have examined
hyperactive boys, DeHaas and Young (1984) concluded that boys and girls with AD/HD
both have poor concentration and short attention spans.
Similarly, other researchers have found no significant differences between
AD/HD males and females on measures of neurological and cognitive functioning

(Hartung, 2002; Silverthorn, et aI., 1996). Consistent with these findings, Arcia &
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Conners (1998) studied AD/HD children and adults and found that verbal and
performance IQ scores were equivalent and neurological performance did not differ
significantly with males and females. Likewise, Gershon (2002) found no significant
gender differences on measures of academic achievement or neuropsychological
functioning. Castellanos, et aI., 2000 compared 32 girls aged 6 to 13 years with 20 agematched, normal control girls and confirmed that girls with AD/HD exhibit impairments
in executive functioning similar to boys. Limitations in this study included small sample
size, only girls, and a small number oftrials used to measure outcomes. DuPaul and
Barkley (1992) found that boys with AD/HD demonstrated more severe problems with
attention, and in more settings, than did girls with AD/HD. However, in a sample of 915
identical and fraternal twins, Gjone, et ai. (1996) found no differences between males and
females for attention problems.
One explanation for the inconsistent findings regarding sex-related differences
could be related to the occurrence of comorbidity of internalizing symptomatology with
specific subtypes of AD/HD. Chhabildas, Pennington, & Willcutt (2001) examined
neuropsychological functioning in the three subtypes of AD/HD in 114 8 eighteen-yearold children with AD/HD and 82 comparison children without AD/HD. The findings
demonstrated that only inattentive symptoms were predictive of neuropsychological
deficits. Children with the inattentive and combined forms of AD/HD performed worse
than comparison children on all measures of neuropsychological functioning and
measures of IQ and achievement, while hyperactive-impulsive children had relatively
normal neuropsychological profiles. The authors noted that these findings are consistent
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with prior research that contends that the inattentive symptoms are associated with poorer
academic functioning.

Peer Relationships and AD/HD
Other documented difficulties related to AD/HD include peer relationship
problems, which predict a number of subsequent problems. Children with AD/HD have
specifically been found to suffer in social relationships through rejection by peers
(Hinshaw & Melnick, 1995). This, in tum, results in higher rates of criminal behavior,
depression, anxiety, and substance use for boys (Greene, Biederman, Faraone, Sienna, &
Garcia-l etton (1997) and depression, anxiety, and higher levels of aggression in girls
(Mikami & Hinshaw, 2003).
Generally, peer difficulties are related to impUlsive behavior and difficulties
reading social cues that result from attention deficits. For the most part, children with the
AD/HD combined type display the highest rates of social problems and peer rejection

(Milich, et aI., 2001).
Evidence suggests that girls with AD/HD suffer greater levels of peer rejection
than their male counterparts (Arnold, 1996; Berry, et aI., 1985; Carlson, Tamm, & Gaub,
1997). Moreover, girls with the AD/HD, Predominantly Inattentive Type, are more
rejected than boys (Berry, et aI., 1985). Biederman, et al. (1999) found that girls with
AD/HD were more impaired on social functioning than non-referred girls. Likewise,

Hinshaw (2002) studied 245 6 twelve-year-old girls with AD/HD and 88 comparison
girls without AD/HD and found that girls with AD/HD were less well liked by peers.
Blachman & Hinshaw (2002), in one of the few studies that addresses peer relations and
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friendship patterns in females, studied 140 6-12-year-old girls with AD/HD and 88
without. These authors concluded that girls, like boys, have difficulties with peer
relationships. However, girls with AD/HD were less well liked by peers, developed fewer
friendships, were more likely to have no friends, less likely to maintain friendships, and
their friendships tended to be less stable and include more negative relationship qualities.
In contrast, Gershon (2002) have found no significant differences on measures of
social functioning. Other researchers similarly concluded that there are no gender
differences found with regard to social behavior (Gaub and Carlson, 1997b; Greene, et
aI., 2001).
According to Blachman & Hinshaw (2002), lack of friendship may playa
particularly important role in the development of internalizing difficulties. Bagwell,
Newcomb, and Bukowski (1998) found that peer acceptance and friendship provided
independent contributions to adult adjustment, with general self-worth and depressive
symptomatology uniquely predicted by childhood friendship status. According to these
authors, ascertaining the impact that friendship experiences may have on the emotional
adjustment of girls with AD/HD appears important, given the rates of internalizing
difficulties among females and preliminary evidence that friendship process may playa
role in the development of such problems.

Referral Bias
According to the Surgeon General's Report on Mental Health (2001), girls are
less likely to receive a diagnosis and treatment for AD/HD compared to boys. This trend
has also been noted by other researchers (Biederman, et aI., 1999). Taylor and Keltner

45

(2002) delineate several factors to explain the lower rates of referral and diagnosis of
females with AD/HD that include issues related to the DSM criteria, a later age of onset,
and/or different manifestations in females.
Referrals and diagnosis of AD/HD are based on the use of diagnostic criteria,
such as in the Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSMIV; American Psychiatric Association, 1994). Other methods are the use of behavior
rating scales, diagnostic interviews, and/or clinical judgment, which can vary depending
on the diagnostician. Several researchers suggest more noticeable sex differences for
teacher ratings, in that teachers have a tendency to rate males higher on AD/HD
behaviors (Breen & Altepeter, 1990; McGee & Feehan, 1991; McGee, et aI., 1987;
Szatmari, Offord, et aI., 1989). In addition, Gershon's (2002) investigation of the
different ratings of teachers and parents resulted in other gender differences, including
lower rates of hyperactivity according to parent and teachers. In addition, AD/HD
females showed lower rates of externalizing and inattention problems according to
teachers only. The author purported that parent and teacher ratings commonly differ on
some of the core symptoms and comorbid conditions, and teachers rate AD/HD males as
significantly more impaired than AD/HD females in comparison to parent ratings
(Gershon, 2002). Such differences in ratings may indicate a "halo effect," whereby
teachers overly attend to coexisting externalizing problems when rating AD/HD symptom
severity and downplay inattentive behaviors (Abikoff, et aI., 1993; Schachar, et aI., 1986;
Stevens, et aI., 1998). Similarly, it has been found that only females with severe
presentation of AD/HD symptomatology are referred for clinical intervention (Nolan, et
aI., 1999). This potential bias might contribute to the underidentification of affected

46

females, particularly in the classroom. "Since potential ratings biases exist in the
disorder, and the symptoms of AD/HD in females tend to be subtler than in males, it is
likely that many AD/HD females are unrecognized (Gershon, 2002, p.150)." Due to this
evidence suggesting rater biases in the reporting of AD/HD symptomatology, McGee &
Feehan (1991) recommend the use of separate cutoff scores or sex-specific norms and
diagnostic criteria when diagnosing AD/HD in girls, particularly when using teacher
ratings.
Another explanation for the differences in referral rates could be related to
varying symptom presentations of the different subtypes of AD/HD (Gaub & Carlson,
1997a; Milich, Balentine, & Lynam, 2001), with AD/HD boys and girls who meet criteria
for the inattentive subtype being more difficult to recognize. Many children with
inattentive subtype of AD/HD often do not display major behavior problems, which
results in these children either being not treated at all or treated by primary care
physicians rather than by mental health professionals. For example, inattentive children
have been shown to have significantly worse intellectual and academic performance
(Goldstein, 1987). Likewise, in a sample of 19,542 grade school children from Spain,
Germany, and the U.S., it was shown that academic problems were associated more
closely with inattention and hyperactivity/impulsivity was more closely associated with
problems in both academic and behavioral domains (Wolraich, et aI., 2003). Hudziak, et
ai. (1998) similarly obtained results with adolescent females that indicated that those with
primarily inattentive difficulties were more likely to suffer from academic difficulties, yet
were least likely to be referred for treatment. In addition, researchers have found that
predominantly inattentive children are not only more likely to demonstrate appropriate
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behaviors, but are also more likely to exhibit internalizing behaviors and less likely to
exhibit externalizing behaviors (Gaub & Carlson, 1997a). This is consistent with
evidence that AD/HD females are more likely to present inattentive behavior than
AD/HD males, and, as a result, are more likely to be ignored (Biederman, et aI., 2002;

Gaub & Carlson, 1997b).
Abikoff, et aI. (2002) observed 5027 ten-year-old children diagnosed with
AD/HD, combined type (403 boys and 99 girls). Their results indicated that AD/HD girls

demonstrated significantly lower disruptive, rule-breaking behaviors than boys with
AD/HD. In addition to being less aggressive than boys with AD/HD, girls with AD/HD

were no more aggressive or likely to be out oftheir seat than girls without AD/HD. As a
result, teachers may be less likely to pick up on these girls' difficulties. This could result
in being identified much later than boys, or to never being identified at all. These
observational findings highlight the need for teachers as well as clinicians to be aware of
these gender-related differences and of their potential impact on the underidentification
and misdiagnosis of girls with AD/HD.
Nadeau, Littman, and Quinn (1999) proposed that AD/HD females are more
likely to receive referrals as a result of school-related difficulties or learning problems,
which are more closely associated with the inattentive subtype, and that the reported
gender differences in intellectual functioning might reflect a referral bias. This is
consistent with a large chart review that showed individuals with the inattentive subtype,
which was shown to more prevalent in females, were two to five times more likely to be
referred for speech and language problems (Weiss, et aI., 2003). In addition, these
children were more likely to have problems with academic achievement. Kashani, et al.
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(1979) compared 28 hyperactive boys with 28 hyperactive girls who were clinic-referred
and found that girls were more often referred due to cognitive problems related to
learning and/or speech problems, whereas boys identified as hyperactive were more
frequently referred for behavior problems than learning problems. This was evident in the
sample even though measures of overactivity, attention span, restlessness, and
distractibility in boys and girls were equivalent. Nonetheless, even though there were no
differences between genders in overall IQ, hyperactive girls showed significantly lower
verbal IQ's when compared to hyperactive boys. According to the authors, however, this
finding could be accounted for by the higher frequency of referral of girls with learning
and/or speech problems.
Additionally, a similar study indicated that girls with AD/HD may be
underidentified and that cognitive deficits have a more prominent role in the
identification of girls whereas behavioral disturbances increase the likelihood of
identification for boys (Berry, et aI., 1985). Their results support a varying presentation
of AD/HD in boys and girls, with boys showing more aggressive presentations and girls
showing lower verbal IQ, more severe cognitive and language deficits, and poorer social
functioning. Thus, girls who are generally referred are those that either have high levels
of hyperactivity or substantial cognitive and/or academic difficulties, with those that are
neither inattentive nor demonstrating cognitive or academic impairments being
unnoticed.
According to some researchers, boys with hyperactivity were referred 8 months
earlier than boys without hyperactivity and girls with hyperactivity were referred 18
months earlier than males and 38 months before girls without hyperactivity (Berry, et aI.,
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1985). These authors purported that hyperactivity may be less tolerated in girls because it
violates cultural expectations of appropriate gender behaviors.
Additional studies suggest that girls are referred for treatment at an earlier age
than boys with AD/HD, despite similarity in symptoms (Berry, et aI., 1985; James &
Taylor, 1990; McGee, Williams, & Feehan, 1992; Silverthorn, et aI., 1996). In contrast,
Arcia & Conners (1998) found that girls were referred at approximately the same average
age as boys and they found no evidence of a referral bias against girls who were clinicreferred. They showed that those children with more severe presentations of symptoms of
hyperactivity or of CD were referred at younger ages than those with less severe
symptomatology. Confidence in these results may be limited, however, due to the very
small sample of girls used in this study.
Girls often do not fit stereotypical AD/HD behaviors and, hence, may be
overlooked as a result (Taylor & Keltner, 2002). Accordingly, referral bias could be the
result of varying patterns of behavioral symptoms that are exhibited by males and
females (Scahill & Schwab-Stone, 2000). A large amount of empirical evidence supports
the conclusion that externalizing behaviors are less prevalent in girls with AD/HD,
showing less rule-breaking, aggression, and other disruptive behavior, but higher rates
than normal, comparison girls. For instance, this particular pattern was reported in a
meta-analytic review using teacher and parent ratings of nonreferred and clinic-referred
AD/HD children, d = .168 (Gaub & Carlson, 1997b), and in staff ratings and observations

in a summer research program for girls with and without AD/HD (Hinshaw, 2002).
According to Biederman, et aI. (1994), the evidence that the presenting symptoms of
conduct disorder are observed less frequently among AD/HD girls than among AD/HD
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boys may explain why girls are less likely to come to the attention of health care
providers. According to these authors, this difference may lead to the overrepresentation
of males in pediatric samples in comparison with the more even gender representation in
self-referred AD/HD adults.
Hence, according to some researchers, girls with AD/HD are neglected by
clinicians and researchers due to their varied manifestation of the disorder (Berry, et aI.,
1985). These different clinical manifestations could lead to a gender-based referral bias
because children with disruptive externalizing behaviors are more likely to be referred
than those with nondisruptive internalizing behaviors. This evidence is consistent with
the research finding that girls with AD/HD tend to have more comorbid internal
manifestations of the disorder, whereas boys with AD/HD have been noted to express
more aggressive overt types of behavior (Breen & Altepeter, 1990; deHaas, 1986). Those
girls who are referred are likely to show more signs of mood and anxiety disorders than
are seen in boys with AD/HD (Kato, et aI., 2001). This may lead some clinicians to
diagnose these internalizing disorders and not AD/HD, particularly with those girls who
show predominantly inattentive symptomatology.
In sum, many researchers contend that AD/HD girls are an underidentified and
underserved group who are at significant risk for long-term academic, social, emotional,
and behavioral problems (Berry, et aI., 1985.; Hudziak, et aI., 1998). Consequently,
without a timely diagnosis, secondary emotional problems, relationship difficulties, and
feelings of underachievement are inevitable (Solden, 1995). This is even more important
given that AD/HD females have been shown to have a higher risk of psychiatric
admissions in adulthood when compared to AD/HD males (Dalsgaard, et aI., 2002).
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Gender differences in diagnosis may be due to differing symptom patterns between boys
and girls, because girls are less likely to show hyperactive and aggressive symptoms than
are boys (Brown, 2000). Thus, boys may be brought to the attention ofteachers and
clinicians more often due to frequency and/or severity of disruptive behaviors. These sex
differences in externalizing and rule-breaking behavior may playa role in sex-differential
identification and referral, consistent with girls being identified later than boys, or in
some instances, being missed altogether (Abikoff, et aI., 2002; McGee & Feehan, 1991).
In addition, ifmood and anxiety disorders are indeed typically co-occurring with AD/HD
symptomatology in females, clinicians may diagnose girls with these disorders rather
than AD/HD. Hence, since AD/HD in girls is as serious a condition and has a comparably
damaging impact on children's functioning and adjustment as it does in boys, referral
sources need to be aware ofthese gender-specific behavioral patterns and of their
possible influence on the underidentification and underreferral of girls with AD/HD
(Abikoff, et aI., 2001; Biederman, et aI., 1999; Biederman, et aI., 1994; Nolan, et aI.,
1999).

Etiology
Genetic
After years of clinical research and accumulation of information regarding
AD/HD symptomatology, there is no conclusive evidence regarding the cause or causes
of this disorder (NIH, 2000). Genetic studies assessing families, twins, and adopted
siblings support a substantial genetic predisposition for AD/HD, with the relatives of

AD/HD children being at an increased risk for AD/HD and other psychiatric disorders
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(Biederman, et aI., 1992; Sherman, Iacono, et aI., 1997). Approximately one fourth to one
third of biological parents of children with AD/HD are affected by AD/HD themselves,
suggesting a significant genetic component (Barkley, 1998). Twin studies have found that
monozygotic twins of AD/HD children are at greater risk for AD/HD than dizygotic
twins (Goodman & Stevenson, 1989; Sherman, McGue, & Iacono, 1997; Lopez, 1965).
Also, the adoptive relatives of AD/HD children are less likely to have AD/HD than are
the biological relatives of AD/HD children (Cantwell, 1975; Morrison & Stewart, 1973).
Faraone, et al. (1993) in a study of 140 AD/HD children, 120 normal controls, and
303 siblings provided further support for a familial basis for AD/HD. Epstein, et al.
(2000) also supported prior research on the familial basis of AD/HD. In a study of 579
parents of AD/HD children, their results showed significantly greater rates of AD/HD
symptomatology (i.e. inattention, cognitive impairment, hyperactivity, impulsivity,
emotional lability, and restlessness) in parents of AD/HD children as compared to those
of non-AD/HD children.
Subsequently, in a study of 140 AD/HD patients and 122 non-AD/HD comparison
subjects, rates of AD/HD were higher in relatives of AD/HD subjects than in non-AD/HD
subjects. These authors concluded that the familial transmission of AD/HD and comorbid
disorders is consistent between boys and girls with AD/HD (Faraone, Biederman, &
Monuteaux, 2000). This is consistent with other studies which support a genetic basis of
AD/HD (Biederman, Faraone, Keenan, Knee, & Tsuang, 1990; Faraone, Biederman, &

Milberger, 1994; Pauls, 1991). Likewise, many other authors contend that the genetic
contributions to AD/HD are comparable in males and females (Faraone & Biederman,
1994; Sharp, et aI., 1999).
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Some researchers contend that AD/HD etiological factors may not differ between
genders since they show similar presentations in the disorder (Biederman, et aI., 1994).
Other researchers have attempted to develop an etiologic model of AD/HD that explains
evidence that the disorder is more prevalent among boys compared with girls. Two
theoretical models that were developed to explain the preponderance of AD/HD in males
include the polygenetic multiple-threshold model (PMT) and the constitutional variability
model (CV).
The PMT model (Carter, 1969; DeFries, 1989) purports that individual genetic
and/or environmental characteristics combine to form a vulnerability to AD/HD.
According to this model, in order to meet the diagnosis of AD/HD, one must meet a
certain threshold. Consequently, girls are less likely to have AD/HD, so they must have a
higher threshold, a higher genetic loading for the disorder, and a greater incidence of the
disorder in their families. In tum, families of AD/HD individual would also have an
elevated level of the genes and/or environmental characteristics needed to develop the
disorder. A lower prevalence is thus due to a higher threshold, which would predict that
females who are diagnosed with AD/HD have a more severe form of the disorder. This
explains the lower prevalence among girls because, unlike boys, girls will not become ill
with fewer pathogenic genes.
According to PMT, increased intellectual impairment in girls with AD/HD is due
to a relatively higher threshold to insult. This protects some girls from the condition, but
those girls that do become affected have more severe presentations of symptoms because
insults must be substantial to cross the threshold (DeFries, 1989).
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This etiological research suggests polygenic transmission as a possible genetic
model. If the genetic model is the same in males and females and multiple genes are
involved in the genetic predispositon, the higher rates of males with the disorder indicate
that females with the disorder have a higher threshold for the expression of the
phenotype, carrying more genes responsible for hyperactivity. Hyperactivity in females is
located at a higher threshold point which suggests that females would be expected to have
a greater genetic loading than males for the disorder since more genes would be required
for the expression of the phenotype. The sex-related multiple threshold model would
predict that females might have a more severe form of the disorder, and therefore a more
unfavorable outcome than males, and that the prevalence of hyperactivity, as well as
other disorders that may be related to it, should be greater among family members of
affected females compared to affected males (Kashani, et aI., 1979).
In a literature review by Erne (1992), some support was given for the finding that
the sex less frequently afflicted by a disorder is the relatively more severely afflicted.
Thus, females diagnosed as having AD/HD would need to demonstrate extreme levels of
behavior to receive an AD/HD diagnosis, which has been found by some researchers
(Nolan, et aI., 1999). This is consistent with the contention that even though males are
more frequently afflicted with neurodevelopmental disorders, when such conditions arise
in the female, a more severe form is usually manifest (Gualtieri and Hicks, 1985).
Alternately, the CV model contends that boys with AD/HD are subject to more
genetic variability (James & Taylor, 1990). They might be affected more frequently than
girls because their relatively slower development results in a longer period of
susceptibility to neurological damage (James & Taylor, 1990). In this regard, boys are
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notably more susceptible to prenatal, perinatal, and postnatal insults to the developing
brain. In contrast to the PMT theory, this would result in a greater prevalence for the
disorder in relatives of males than females with the disorder.
There is some support for a multiple threshold explanation of sex differences in
hyperactivity. For instance, Kashani, et al. (1979) reported a higher prevalence of
psychiatric disorder among the parents of 28 hyperactive girls than among the parents of
28 hyperactive boys. In their investigation, they found psychiatric illness in the parents of
64% of girls with AD/HD compared with only 28% of boys with AD/HD.
In contrast, other researchers found that relatives of AD/HD girls did not have
higher rates of AD/HD than relatives of AD/HD boys (Faraone, Biederman, &
Monuteaux., 2000; Gjone, Stevenson, & Sundet, 1996; James & Taylor, 1990; Rhee,
Waldman, Hay, & Levy, 1999).as found by others (Biederman, Newcom, & Sprich,
1991). Additionally, an investigation by Arcia and Conners (1998) failed to provide
support for the PMT model. Although gender differences were not found in this study,
confidence in these results is limited due to the use of mostly males relative to females in
their sample. In an investigation of gender-related differences in hyperactive children,
Mannuzza and Gittelman (1984) showed that hyperactive boys tended to have a less
favorable outcome than hyperactive girls, but these researchers failed to find a higher
prevalence of psychopathology among the parents of girls. The sample used in this
analysis, which consisted of 12 hyperactive girls, 24 hyperactive boys, and 24 male
controls, however, was too small to significantly support their findings.
J ames and Taylor (1990) showed some support for the CV model, but
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additional studies do not support the conclusions of either model (Bhatia, et aI. 1991;
Faraone, et aI., 1991). For example, in a study of girls with DSM-III attention deficit
disorder, Faraone, et aI. (1991) documented the same patterns of comorbidity and
familiality in girls that had been observed in boys. The results of these studies, which
suggest that AD/HD is as familial in boys as it is in girls, correspond with the findings
from twin studies (Gjone, et aI., 1996; Rhee, et aI., 1999). Because both hypotheses
predict higher rates of AD/HD among relatives of girl probands, both are weakened by
studies that do not confirm this prediction. In their follow-up study of 12 girls with
AD/HD, Mannuzza and Gittelman (1984) found that the parents of boy probands were at

a nonsignificantly higher risk for AD/HD (33% vs. 9%), conduct disorder (5% vs. 0%),
and antisocial personality (14% vs. 9%) compared with the parents of girls probands.
Faraone, et aI. (1991) found no differences in the risk for DSM-III-defined ADD between
relatives of boy and girl probands with ADD (25% vs. 20%). Both types of families also
had similarly increased risks for antisocial, affective, and anxiety disorders. The only
differences were the higher risk for alcohol dependence among relatives of boys with add
and the higher risk for school dysfunction among relatives of girls with ADD. Similarly,
Silverthorn, et aI. (1996) evaluated both theoretical models to determine whether girls
would demonstrate a more severe form of AD/HD and found that boys and girls appeared
similar.
Overall, most of the evidence suggests that there are no marked sex differences in
the correlates of AD/HD. There do not appear to be different etiological pathways to the
disorder in boys and girls nor does it appear to be the case that girls require a "larger
dose" of risk factors than boys to have the disorder (McGee & Feehan, 1991). According
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to Faraone, Biedennan, & Monuteaux (2000), additional research is needed to assess the
"familial dose" model because its rejection would point AD/HD researchers to
nonfamilial environmental events as the cause of the differing prevalence of AD/HD
between genders.

Neurological
Current evidence indicates that deficits in behavioral inhibition and sustained
attention are central features of AD/HD (Consensus Statement on AD/HD, 2002).
Seidman, et ai. (1997) found that neuropsychological perfonnance on tests of executive
function was less impaired than that previously documented in boys with AD/HD. They
concluded that gender differences exist in the biological features of AD/HD in that girls
with AD/HD may not have executive deficits, may be less vulnerable to such deficits, or
may have a fonn of executive function deficits that differs from that for boys (Seidman,
et aI., 1997).
The primary deficits in this disorder have been linked through numerous studies
to certain brain regions, including the frontal lobe, basal ganglia, and the cerebellum
(NIH, 2000). In a study investigating brain metabolism in female adolescents with
AD/HD, Ernst, et ai. (1994) suggested significant brain dysfunction for AD/HD girls but

not boys due to the existence of lower cerebral glucose metabolism in the brains of
females with AD/HD as compared to males. These authors concluded that this may
reflect the greater severity of the disorder in females.
The cause of AD/HD could be related to dysfunction in neural pathways and
insufficient amounts of dopamine (Nadeau, Littman, & Quinn, 1999). A dopamine
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transmitter gene (DAT-l) and a dopamine receptor gene (DRD-4), among others, have
been linked to AD/HD children and families (Eli a, Ambrosini, & Rapoport, 1999).
Another study suggests that sex differences in the prevalence of AD/HD may be a result
of sex differences in dopamine receptor density (Andersen & Teicher, 2000). In male
rats, striatal dopamine D2 receptor density increases 144% during the onset of puberty,
whereas the increase in females is only 31 %. This evidence suggests that, before and
during puberty, boys have an overproduction of dopamine receptors, which may explain
hyperactivity and motor dysfunction. This higher level parallels the early developmental
appearance of motor symptoms of AD/HD and may explain why prevalence rates are 2 to
4 times greater in boys than girls. This receptor density is reduced by 55% by adulthood
(Andersen & Teicher, 2000), which can explain remitting hyperactivity. Girls, on the
other hand, seem protected until puberty, when an increase in estrogen leads to an
increase in dopamine receptors, and, subsequently, symptoms of AD/HD.

Environment
Environmental factors also appear to contribute to the occurrence of AD/HD,
including complications of pregnancy and deliver, diet, and lead exposure. In an
investigation of the association ofthe quality of the family environment with adhd
symptomatology in 233 male and female adolescents, no relationship was found (Rey,
Walter, Plapp, & Denshire). Others contend that environmental factors, such as poor
parenting or educational practices, do not cause AD/HD but may increase the severity of
symptoms (Barkley, 1990).
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Gender differences in levels of internalizing symptomatology may be explained
by differing experiences of adolescent boys and girls, including differential treatment by
parents (Nadeau & Quinn, 2002; Nolen-Hoeksema & Girgus, 1994; Petersen, et aI.,
1991). Results of a study by Battle and Lacey (1972) found that mothers of overactive
boys were critical, disapproving, unaffectionate, and severe in their punishment. These
behaviors were not found in the mothers of overactive girls in this study. Psychosocial
adversity may also predispose a child to the development of AD/HD (Markowitz,
Straughn, & Patrick., 2003) and may contribute to greater symptom severity (Scahill, et
aI., 1999).
Another explanation could be that sociocultural or social learning factors playa
role. Huselid and Cooper (1994), in a random sample of 20 13 adolescents, indicated that
gender roles significantly mediate sex differences in internally directed psychological
distress or internalizing problems and in externally directed deviant behavior or
externalizing problems. Conventional gender role attitudes were positively related to
externalizing problems among male adolescents, but were unrelated to pathology among
female adolescents. The tendency for men to externalize and women to internalize
distress is consistent with cultural gender role norms. This study tests the assumption that
internalizing and externalizing problems are alternative manifestations of distress and are
consistent with stereotypical norms for males and females. These finding support the
contention of others that differential socialization, including gender-specific biases and
expectations, of young men and women at least partially explains specific gender-linked
vulnerabilities to the experience and/or expression of symptoms (Nadeau & Quinn,

2002).
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Referral Source
In addition to PMT and CV theories which attempt to account for the differences
in prevalence among males and females, it is also possible that the gender differences
previously identified are a result of an identification bias. The difference between males
and female prevalence among clinical and epidemiologic samples suggest that a
substantial number of girls are not being referred. In addition, the proportion of females
who seek treatment for AD/HD symptomatology rises considerably in adulthood, when
self-referral is the norm. One possibility is that girls with milder presentations of
symptoms are not referred as often as boys, which would result in relatively greater
severity of symptoms among diagnosed AD/HD girls, because those with more moderate
AD/HD would not be referred (Arcia & Conners, 1998).

Gaub and Carlson (1997b) noted that differences between boys and girls were
mainly a function of the referral source, with more similarities being evident when
clinical populations are used. They found a tendency for greater severity of inattention
among females in a clinically referred sample. However, this pattern was not evident
among nonreferred children. Among children with AD/HD identified from nonreferred
populations, girls with AD/HD displayed lower levels of inattention, less internalizing
behavior, and less peer aggression than boys with AD/HD. However, girls and boys with
AD/HD identified from clinic-referred samples did not differ in level of impairment on

these variables. Since girls referred to clinics were as impaired as their male counterparts,
the authors concluded that girls with AD/HD seen in treatment setting represented the
most severely affected of the girls with AD/HD. Barkley (1989) agrees, contending that
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discrepant findings regarding gender differences are primarily attributable to the
population used in the research. This is consistent with other research that indicates that
only half of the children with the inattentive type are referred for clinical evaluation and
treatment (Gaub & Carlson, 1997b).

Treatment
Introduction
In a large and comprehensive examination of current trends in the treatment of
AD/HD, Olfson, Gameroff, Marcus, and Jensen (2003) analyzed data from the 1987

National Medical Expenditure Survey and the 1997 Medical Expenditure Panel Survey.
They discovered that there was an increase in treatment of AD/HD in children ages 3 to
18 from. 9% in 1987 to 3.4% in 1997, with lower rates noted in ethnic and racial groups.
According to these authors, these increases may be attributed to several factors. First, in
1991, the U.S. Department of Education enacted regulations that specifically recognized
that students with AD/HD could be considered disabled and therefore eligible for special
education services. This, in tum, may have helped to increase the recognition of AD/HD
within schools. In addition, the growth of school-based health clinics and the growth in
the popularity of easily administered instruments for assessing behavior problems may
have promoted recognition and treatment of AD/HD. Accordingly, inclusion of AD/HD
as a disabling condition that may make a child eligible for special education services has
resulted in the increased screening, assessment, and ultimate diagnosis of the disorder
(Kamphaus, Petoskey, & Rowe, 2000). Moreover, a growing public awareness of AD/HD
may have also played a role in the increase in AD/HD treatment. This greater awareness

62

may have been largely attributable to the growth of AD/HD support and advocacy
groups. In the 1980' s, two large national advocacy organization, Children and Adults
with AD/HD (CHADD) and the Attention Deficit Disorder Association (ADDA) began
holding annual meetings.
Regardless of the negative consequences of this disorder, recent studies have
indicated that a large percentage of affected children do not receive the necessary and
appropriate services (Hudziak, et aI., 1998; Szatmari, Offord, et aI., 1989), with some
studies indicating that less than half of those with AD/HD receive treatment (Barkley,
2002). In addition, recent trends indicate that children treated for AD/HD tended to
receive fewer visits but more complex medication regimens, with growth of managed
behavioral health being a possible explanation for this recent decline in visits per
treatment episode (Olfson, et aI., 2003).
Unfortunately, girls may be at particularly increased risk of being undetected and
untreated (Cantwell, 1996). For instance, the majority of participants in a study of 1629
adolescent females with severe forms of the three DSM-IV subtypes of AD/HD did not
receive treatment (Hudziak, et aI., 1998). Likewise, in an exploration of AD/HD risk
factors with 1615 elementary school children, it was determined that even though 88% of
the sample were recognized as having AD/HD problems, only 39% had been evaluated,
32% received an AD/HD diagnosis, and 23% were currently receiving treatment. The
rates of boys were 5 times the rate of girls of being assessed, diagnosed, and treated. The
authors added that this was evident even though parents equally recognized AD/HD
difficulties in males and females (Bussing, Zima, Gary, & Wilson-Garvan, 2003).
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Effective healthcare interventions for AD/HD exist, and, if properly treated, core
symptomatology can be ameliorated or normalized, reducing the negative impact of the
disorder on the individual, their families, and society. The successful management of
AD/HD begins with an accurate diagnosis. Moreover, the most effective treatment should

take into consideration co-occurring disorders and problems.

Assessment and Diagnosis
Current guidelines for the diagnosis and evaluation of AD/HD were suggested by
the American Academy of Pediatrics. (2000). These include the use of specific criteria
for the diagnosis using DSM-IV criteria, the importance of assessing symptomatology in
more than one setting, and investigating the incidence of co-occurring conditions that
may be present. In addition, psychological testing is a valuable tool in the assessment of
this disorder. Psychological evaluation or consultation that includes psychological testing
is an empirically proven, highly reliable and valid, and descriptive diagnostic procedure
for the assessment of a child suspected of having AD/HD (Root & Resnick, 2003).
Numerous authors have provided guidelines for conducting AD/HD evaluations,
both for comorbid psychiatric disorders in general (Achenbach, 1995; American
Academy of Child and Adolescent Psychiatry, 1997; Cantwell, 1996; Caron & Rutter,
1991; Kube, Petersen, & Palmer, 2002) and for comorbid disruptive behavior problems,
specifically (Biederman, Newcom, & Sprich, 1991; Jensen, et aI., 1997).

Pharmacological

In a summary of the use of medications in treating children with AO/HD, Kollins,
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Barkley, & DuPaul (200 I) delineated three of the most commonly used approaches:
pharmacological, behavioral/psychosocial, and a combination. Although multimodal
treatment approaches that integrate drug therapy with psychotherapeutic, environmental,
education, and school-based interventions are advocated, pharmacotherapy remains the
mainstay treatment for AD/HD (Conners, March, Frances, Wells, & Ross, 2001; NIH,
2000; Robison, et aI., 2002). This is primarily due to the successful outcomes found with
the use of pharmacological interventions, particularly psycho stimulants (Wolraich, 2003),
with some researchers demonstrating approximately 70% of their AD/HD patients being
found to be responsive to treatment with stimulant medications, such as methylphenidate,
dextroamphetamine, and pemoline, in the short term (Elia, et aI., 1999). The current
evidence suggests that the younger, more inattentive, less coordinated, more hyperactive,
less anxious, and less intellectually delayed a child may be, and the better the parental
management and involvement in care of the child, the better the response to stimulant
treatment (Kollins, et aI., 2001).
Overwhelmingly, psycho stimulants are the most widely researched and are used
more than any other class of drug to treat AD/HD (Kollins, et aI., 2001; Kube, Petersen,
& Palmer, 2002; Markowitz, et aI., 2003; NIH, 2000; Wolraich, 2003), particularly

methylphenidate. Methylphenidate (Ritalin) is the generic or chemical name for the drug
Ritalin. It is the most commonly prescribed stimulant for AD/HD and has been
demonstrated to be effective for a wide range of problem behaviors. Immediate release
MPH has been in clinical use for approximately 50 years and has long been established as
the reference standard in the pharmacotherapy of AD/HD. Conventional sustained-release
mph formulations became available in the 1980' s to offer the convenience of once-daily
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dosing, while avoiding compliance, confidentiality, and storage security issues. However,
sustained release mph was not viewed as an optimal dosage formulation nor was it widely
embraced by clinicians. Hence, a new generation once-daily MPH formulation has
emerged since 2000 including Concerta, Ritalin LA, Metadate CD, and Focalin
(Markowitz, et aI., 2003).
Dextroamphetamine, the generic name for the drug Dexedrine, also has been
shown to be effective for a range of behavior problems associated with AD/HD. Adderall
is the trade name for a generic compound of mixed amphetamine salts. It has become
available for use with AD/HD relatively recently compared to the other stimulants and
has a comparable effectiveness to Ritalin. Pemoline is the generic name for the drug
Cylert, and is typically used either when children do not respond to other stimulants or
when multiple daily dosing is an issue. Other drugs that are less commonly used to
manage symptoms associated with AD/HD include tricyclic antidepressants, Selective
serotonin-reuptake inhibitors (SSRI's), other antidepressants, and antihypertensive drugs.
The longest systematic study of the use of medication with children who have
AD/HD noted continued clinical benefits 14 months after initiating treatment (MT A,

1999). Furthermore, other studies have noted that the use of stimulant medication may
have long-term protective effects against the development of other kinds of problems
such as substance abuse (Biederman, et aI., 1999).
Due to a dearth of randomized, controlled medication trials in girls with AD/HD,
it is currently unclear whether response rates to medications for AD/HD are similar in
males and females. In two small studies, it was found that no differences existed between

boys and girls in response to methylphenidate (Barkley, 1989; Pelham, et aI., 1989).
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Barkley (1989) found that the effects of methylphenidate on interactions between mother
and child were the same on 31 measures during free play and set tasks of hyperactive
boys and girls. Pelham, et al. (1989) examined the effects of stimulant medication on
prosocial behaviors, classroom behaviors, and academic performance tasks in boys and
girls showing AD/HD behaviors. Medication effects were comparable for both sexes.
Likewise, Sharp, et al. (1999) compared 42 girls with AD/HD, combined type with 56
previously studied boys with AD/HD on comorbid diagnosis, behavioral ratings,
psychological measures, psychiatric family history, and stimulant drug response. They
concluded that girls with AD/HD were comparable to boys on all measures and
responded equally well to methylphenidate and dextroamphetamine.
The MT A study demonstrated that carefully conducted medication and behavioral
treatments are effective for girls with AD/HD as well as boys, and making sure that a
higher percentage of girls with AD/HD receive such treatments is an important public
health issue (MTA, 1999).

Behavioral/Psychosocial treatments
A variety of psychosocial treatment interventions for AD/HD exist, including
behavior modification, clinical behavior training, parent training, social skills training,
and cognitive-behavioral treatment. These interventions are generally administered in the
home or school and those that use rewards and consequences appear to be the most
successful (Markowitz, et al., 2003). This is particular important with AD/HD females, in
which needed attention to coexisting difficulties are not addressed. This is especially

likely when a primary care physician is the sole treatment providers due to the fact that
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they may be less attentive to a child's overall emotional and behavioral functioning in
their evaluations, and may tend to rely on medication treatment alone when other
interventions may also be needed.
Cognitive-behavioral family-based intervention did not significantly change level
of symptomatology with a group of clients with comorbid AD/HD and anxiety (Costin, et
aI., 2002). This is consistent with the majority of evidence that suggests that cognitivebehavioral treatments are not beneficial in managing AD/HD symptomatology (NIH,
2000).
The empirical evidence supports a behavioral-psychosocial treatment for AD/HD
children with mild to moderate symptomatology, for children of preschool age, for
children with comorbid internalizing disorders, and for children with social skills deficits
(Root & Resnick, 2003). A mediation-only approach has empirical support for the core
symptoms of AD/HD, but a behavioral-psychosocial or combined approach is more
effective for dealing with the various comorbid problems that a large proportion of
children with AD/HD have, and to enhance treatment compliance (Root & Resnick,
2003). In addition, a combined behavioral-psychosocial and medication approach is more
appropriate for more severe AD/HD symptomatology, when there are comorbid
externalizing problems when there is serious family discord caused by AD/HD
symptoms, when a rapid response is needed, and when problems related to mental
retardation, reading achievement, or central nervous system are present (Root & Resnick,
2003). Overall, including an ongoing behavioral-psychosocial treatment component in
the treatment of children with AD/HD will lead to increased treatment compliance and to
the child more quickly developing effective behavioral-psychosocial skills. A combined
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behavioral-psychosocial and medication approach allow significantly lower doses of
medication than a mediation-only approach in achieving treatment outcomes, thus
minimizing side effects (Root & Resnick, 2003).
The Multimodal Treatment Study of Children with AttentionDeficit/Hyperactivity Disorder (MT A) was the largest treatment study of AD/HD ever
conducted. This investigation was a cooperative treatment study performed by six
independent research teams in collaboration with the staff of the Division of Clinical and
Treatment Research of the National Institute of Mental Health (NIMH) and the Office of
Special Education Programs (OSEP) of the U.S. Department of Education (DOE). In this
14-month, randomized clinical trial, 579 children between the ages of 7 and 10 with
AD/HD Combined Type were studied. The goal of this study was to compare the
effectiveness of carefully conducted medication treatment, intensive behavioral
treatment, the combination of mediation and behavioral treatment, and typical treatment
for AD/HD in the community. The study demonstrated that children receiving medical
management or combined treatment had significantly greater improvement in
hyperactive-impulsive symptoms than those receiving either behavioral treatment alone
or community-based treatment. Symptomatic improvement differences between those
receiving only medical treatment and those receiving combined treatment were not
statistically significant. Medication was found to be superior to behavioral treatment on
core AD/HD symptoms such as inattention and hyperactivity, but there were no
significant differences in other areas of the client's functioning such as oppositional
behavior, peer relations, and academic achievement. However, those subjects with a cooccurring anxiety disorder did as well with behavioral intervention alone as they did with
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medication and combined treatment, which is consistent with other evidence that AD/HD
with comorbid anxiety is less responsive to psycho stimulant medication (Vance & Luk,
1998). No meaningful differences were found with relation to gender, preexisting
medication history, or coexisting behavioral disorders. However, generalizations are
limited due to the fact that girls made up only about 20 percent of the sample. In sum, the
MT A study clearly demonstrated the benefits of pharmacotherapy in AD/HD for a
continued period. This project demonstrated that, compared to standard community-based
care and a structured behavioral intervention, a carefully managed protocol of stimulant
medication or a combination of medication and behavioral intervention leads to the
greatest reduction in AD/HD symptoms across participants for a continued period of time
(MT A, 1999).
Jensen, et al. (2001) compared treatment outcomes for the 4 different groups from
the MT A study and found that those AD/HD children with comorbid difficulties showed
differences in both symptom presentations and treatment responses. Specifically, children
with AD/HD and an anxiety disorder were more likely to have academic problems and be
diagnosed with a learning disability. In the children with AD/HD and an anxiety disorder,
behavioral treatment resulted in similar treatment gains as compared to medication.
Conversely, in children with AD/HD alone or AD/HD and ODDICD, the best treatment
gains were seen with medication alone as compared to combined treatment or behavioral
treatment alone.
This is consistent with other evidence that indicates that an intensive behavior
therapy program delivered in school and home is not nearly as beneficial as
methylphenidate for AD/HO, nor a combination of methylphenidate and behavioral
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therapy in a sample of 89 children (Klein & Abikoff, 1997). These authors recommended
the use of stimulants as a first line of treatment, and suggest the combined use of
behavior therapy particularly when medication results are incomplete. Overall, there is a
high level of concurrence between psychologists and psychiatrists in the use of
psycho stimulants as a first-line treatment, and psychosocial interventions as an adjunctive
treatment in cases of those who do not wish to utilize pharmacotherapy methods, when
comorbid conditions exist, or in cases when inadequate medication results are obtained
(Conners, et aI., 2001).

Other Treatments
Other interventions that have been used to address the problems related to AD/HD
include neurofeedback, dietary interventions, use of vitamins, herbs, and minerals,
biofeedback, and perceptual stimulation. Neurofeedback training involves sessions in
which a person watches their brainwaves on a computer screen as they occur. In this way,
they can be taught to maintain a pattern of brainwave activity that is associated with an
alert, focused, and attentive state. Monastra, Lubar, & Linden (2001) conducted a study
with 101 children and adolescents with AD/HD. All participants received stimulant
medication, behavioral therapy, and school consultation services, with approximately half
also received neurofeedback therapy. Those whose treatment also included
neurofeedback showed greater improvement according to parent and teacher ratings.
Fuchs, Birbaumer, Lutzenberger, Gruzelier, & Kaiser. (2003) showed significant and
comparable reductions in symptomatology when compared with stimulant medication.
Results should be used with caution, however, since neither study used random
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assignment, measures of long-tenn outcome, nor did researchers account for the
additional attention this study group received from therapists. Although patients who
receive neurofeedback treatment appear to obtain some benefit, there is insufficient data
to support its efficacy and regular use.
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CHAPTER 3
METHODOLOGY
Introduction
The purpose of this study was to examine the relationship between males and
females with and without AD/HD on measures of internalizing and externalizing
behaviors. The current research utilized the Attention Deficit Disorder Evaluation Scale Second Edition (ADDES-2) and gender to predict internalizing and externalizing
symptoms as measured by the Behavior Assessment System for Children (BASC). Data
were archival in nature. All data were entered into the Statistical Package for the Social
Sciences, Version 11.0 (SPSS 11.0) and analyzed using multiple regression procedures.

Participants
Participants for this study included children and youth ages 6 to 16. Females made
up 42 % of the sample (n = 74), and males made up 58 % of the sample (n = 104). The
sample was 83 % Caucasian (n = 149), 10 % African American (n = 17), 7 % other (n =
13). The referral sources were varied, and included pediatricians, school, mental health
professionals, and self.
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Procedures
Archival data from children referred to a clinic for psychoeducational assessment
was used. Subjects were referred to the clinic by parents, school personnel, and/or mental
health practitioners in order to assess behavioral, academic, and emotional disturbances.
Assessment batteries were conducted by masters and doctoral level persons under the
direct supervision of a licensed psychologist. Each subject was administered the same
basic battery of assessment instruments, with additional instruments added at the
discretion of the test administrator. Upon completion, all testing information was entered
into the Statistical Package for the Social Sciences, Version 11.0 (SPSS 11.0). The data
set was composed of cases where the parents or guardian had agreed to allow the use of
case material without identifying information for research purposes. Missing data caused
some files to be unusable, so these cases were eliminated from the analysis.

Instrumentation

BAse
It has been shown that children, particularly those who are 10 and over, can

reliably report on their behavior, with reliability of these report increasing incrementally
with age (Edwards, Schultz, & Long, 1995). In addition, children are more reliable in
reporting on internalizing symptoms, such as anxiety and mood symptoms, than on
externalizing symptoms such as aggressive behavior. Subsequently, the level of
agreement on symptoms between teachers and parents is often relatively low and may
represent differences other than the presence of core symptoms (Barkley, 1998), even

though studies provide evidence of the correlation of teacher ratings with a variety of
validating measure, including clinician ratings (Schachar, et aI., 1986).
Teacher ratings are often viewed as "indicative of functioning in the school
environment and are, thus, an important component in the assessment process" (Barkley,
1989). Reid, et aI. (2000) concluded in their analysis of gender and ethnic differences in
AD/HD as assessed by behavior ratings that gender has a significant effect on teacher

rating of AD/HD symptoms, F(18, 3310) = 12.66, P < .0 l. Abikoff, et al. (1993) reported
that halo effects, which inflate behavior rating scale scores, can occur when teachers rate
students with oppositional behaviors. Similar findings have been reported by Schachar, et
al. (1986) who contend that since males are more likely to demonstrate these types of
behaviors, they would be more likely to be subject to halo effects and, thus, have
spuriously higher ratings. Similarly, the correspondence of rating scales and direct
observation of the child's behavior provides evidence of rating scale validity (Schachar,
et al., 1986). In order to avoid drawbacks related to individual raters, it has been
suggested by numerous researchers that multiple informants are required to accurately
identify the symptoms of AD/HD, as was done in this study (Sherman, Iacono, et al.,
1997). In addition, given the requirement by the DSM-IV AD/HD criteria that evidence
of impairment occur in more than one setting, it is particularly important to obtain
information from multiple sources, particularly teachers (Kamphaus & Frick, 1996).
According to Brown (2000), the narrow-band rating scales are useful for
documenting the situational pervasiveness of AD/HD symptoms and conveniently
provide information that may not be quantifiable in other ways. In addition, broad-band
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rating scales, which measure different behavior constructs including depression and
anxiety, are useful for identifying comorbid disorders (Brown, 2000).
According to Kollins, et al. (2001), one of the specific instruments used to assess
AD/HD that is strongly recommended which is available in parent and teacher formats

and are among the more widely used and is well standardized is the Behavior Assessment
System for Children (BASC; Reynolds & Kamphaus, 1992). The BASC is an empirically
based system that is suitable for children ages 4 through 18. It consists of parent, teacher,
and self rating scales along with a structured developmental history and observation
form. The system provides measures of both problems and adaptive behaviors.
The BASC includes the Teacher Rating Scales (TRF), Parent Rating Scales
(PRS), and a child or Self-Report of Personality (SRP), each available in multiple forms
that correspond to the following age levels: preschool (4 to 5), child (6 to 11), and
adolescent (12 to 18). All subjects in the sample received all three versions of this
instrument. The items on the teacher (TRS) and parent (PRS) version are rated on a 4point scale ranging from 0 (never) to 4 (almost always), whereas the child version (SRP)
utilizes a true-false format. Normative scores for all BASC individual and composite
scales are provided in the form of T -scores with a mean of 50 and a standard deviation of
10. In addition, the parent and teacher scales provide scores for over a dozen factors,
including attention problems, hyperactivity, conduct problems, anxiety, and depression.
Using these factors, the BASC yields T scores in broad internalizing and externalizing
domains, which was a combination of the following scale: Externalizing Problems
Composite (Aggression + Hyperactivity + Conduct Problems scales); Internalizing
Problems Composite (Anxiety + Depression + Somatization). This instrument also
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includes items measuring adaptive behaviors and the items used to measure AD/HD have
a high correlation with the DSM-IV diagnostic criteria for different subtypes (Kamphaus
& Frick, 1996).

According to Ostrander, Weinfurt, Yarnold, & August (1998), the BASC has
greater predictive and face validity than the CBCL and is more useful in making
diagnostic decisions based on criteria presented in the DSM-IV. In addition, unlike the
CBCL, the BASC scales were created to represent content areas relevant to assessment
and classification in clinical settings (DSM diagnostic categories). Furthermore, the
BASC scales were developed such that each item contributes to only one scale, thus
preserving the distinctiveness of the construct (Reynolds & Kamphaus, 1992).
Reid, et al. (2000) advocate for the use of separate norms males and females to
assess AD/HD symptomatology with behavior rating scales. In contrast, Silverthorn and
colleagues (1996) concluded that separate norms by gender were not warranted based on
their finding that girls and boys with AD/HD did not differ on measures of severity and
that diagnostic cut-scores identified boys and girls with equivalent levels of impairment.
They further argued that to use separate norms might artificially reduce the difference in
prevalence rates for AD/HD for boys and girls. Based on information provided in the
manual for the BASC (Reynolds & Kamphaus, 1992), for the standardization sample,
males were rated one third to one half of a standard deviation higher than females on
hyperactivity, attention problems, and other subscales. For this reason, the BASC manual
includes separate norm tables for males and females, as well as a combined norm table,
and recommends that the same-sex norms be used for clinical diagnosis in order to
identify those children whose ratings are significant for both their age and gender.
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Referral sources included schools, mental health professionals, and self-referral. Clients
were diagnosed by Master's level providers under the supervision of a doctoral level
psychologist on the basis of symptoms ratings and of semi-structured clinical interviews.
Parent and teachers completed their respective versions of the BASC. Children were also
administered intelligence and achievement tests. Parents were interviewed to review
symptomatology and to collect a developmental and family history.
ADDES-2
Many psychologists employ a self-reporting scale to aid in the diagnosis of
AD/HD. The self-report scale that was used in the present research was The Attention
Deficit Disorders Evaluation Scale - Second Edition (ADDES-2; McCamey, 1995 a, b).
This scale was developed using the diagnostic criteria set forth in the DSM-IV (1994).
The ADDES-2 has three versions: Home, School, and Self-Report. The Home (46-item)
and School (60-item) versions were administered to all participants in the current study.
The ADDES-2 has been evaluated with large, nationally representative samples of
youth, aged 4 to 18 years, for both the home (n = 2415) and school (n = 5797) versions. It
was normed on both AD/HD and non-AD/HD males and females from all geographic
areas of the United States. The ADDES-2 examines the frequency of AD/HD symptoms
and yields a total score as well as subscale scores for hyperactivity, impulsivity, and
inattention. Raw scores are transformed into standard scores. A standard score below 7
on the Inattentive and/or Hyperactive/Impulsive subscales of both the Home and School
version is needed in order to reach statistical significance.
Since few studies are available regarding psychometric properties of this
instrument, data regarding reliability and validity is based on the manual. The ADDES-2
manual indicates excellent internal consistency, test-retest, and interrater reliability, with
coefficient alphas at the. 95 or above level. Evidence of validity is also excellent
(McCamey, 1995 a, b). According to a review by Collett, Ohan, and Myers (2003), the
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difference in items on the home and school versions of the ADDES-2 potentially allows
more specific assessment across settings and increases ecological validity.

Data Analysis
Multiple regression analysis was conducted to determine the relationship between
AD/HD and non-AD/HD males and females, as measured by home and school ADDES-2

ratings, on measures of internalizing and externalizing behaviors as rated by parent and
teachers. Twelve equations were calculated, with the following subscales on the BASC
used as dependent variables: Anxiety, Depression, Somatization, Aggression,
Hyperactivity, and Conduct Problems. Five predictor variables were simultaneously
entered into the regression equations. These variables included ADDES Horne
Inattention, ADDES Home Hyperactivity, ADDES School Inattention, ADDES School
Hyperactivity, and gender.
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CHAPTER 4
RESULTS
Introduction
This chapter includes demographic information provided by the participants,
along with correlations among the five predictor variables and dependent variables. In
addition, the results of the statistical analyses used to test each of the research hypotheses
are presented. To address the research questions, multiple regression analyses were
conducted. A total of twelve equations were calculated, with the following standard
scores used as dependent variables: Parent Anxiety, Teacher Anxiety, Parent Depression,
Teacher Depression, Parent Somatization, Teacher Somatization, Parent Aggression,
Teacher Aggression, Parent Hyperactivity, Teacher Hyperactivity, Parent Conduct
Problems, and Teacher Conduct Problems. Variables used as predictor variables included
Home Inattention, Home Hyperactivity, School Inattention, School Hyperactivity, and
gender. The same procedure was used for each analysis.
Descriptive Statistics
A total of 178 subjects were selected for inclusion in this study. Demographic
information for these subjects is presented in Table 1, which shows frequency
distributions for gender and ethnicity of sample subjects. Most subjects (58%) were male
and were Caucasian in ethnicity (83%). Table 2 presents means and standard deviations
for all ADDES-2 and BAse variables.
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Table 1
Gender and Ethnicity of the Sample Subjects (N = 178)

N

%

104

58

74

42

149

83

17

10

7

7

Gender
Male
Female
Ethnicity
Caucasian
African American
Other
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Table 2
Means and Standard Deviations for ADDES-2 and BAse Scale Variables

Variable

M

ADDES Home
Inattention

8.32

3.66

ADDES Home
Hyperacti vity

5.74

3.52

ADDES School
Inattention

6.05

2.98

ADDES School
Hyperactivity

3.55

3.06

BASe Parent
Anxiety

52.67

10.97

BASe Teacher
Anxiety

53.93

11.22

BASe Parent
Depression

52.96

13.93

BASe Teacher
Depression

49.62

9.21

BASe Parent
Somatization

49.60

11.23

BAse Teacher
Somatization

51.29

11.99

BASe Parent
Aggression

50.57

11.63

BASe Teacher
Aggression

49.75

10.03
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Table 2 (cont'd)
Means and Standard Deviations for ADDES-2 and BAse Scales

Variable

M

BASC Parent
Hyperactivity

51.27

14.16

BASC Teacher
Hyperactivity

52.60

10.94

BASC Parent
Conduct Problems

52.42

l3.34

BASC Teacher
Conduct Problems

49.02

7.75

Correlations among BASC variables and the predictor variables, ADDES-2 scales
and gender, are provided in Tables 3 through 14. These Pearson correlations revealed
significant relationships between many of the variables. The results indicated positive
associations among all of the ADDES-2 variables, including Home Inattention, Home
Hyperactivity, School Inattention, and School Hyperactivity. A significant positive
relationship was also obtained between School Hyperactivity and gender, indicating that
males had higher school hyperactivity ratings.
Significant relationships were found between BASC ratings and many of the
ADDES scales. In addition, gender was also significantly correlated with BASC ratings.
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The relationships among ADDES scale scores, gender and the BAse ratings were fully
explored in the regression analyses that addressed the research questions of this study.

Table 3
Correlations among Parent Anxiety Ratings and Five Predictor Variables

2

Variable

3

4

5

BAse Parent
Anxiety
ADDES Home
Inattention

.40**

ADDES Home
Hyperacti vi ty

.31 **

.70**

ADDES School
Inattention

.02

.36**

.24**

ADDES School
Hyperacti vi ty

-.06

.25**

.38** .55**

Gender (0 = F, 1 = M)

-.23** -.22** -.19*

* p < .05, ** p < .01

84

--

-.22** .05

6

Table 4
Correlations among Teacher Anxiety Ratings and Five Predictor Variables

Variable

4

2

1

5

BAse Teacher
Anxiety
ADDES Home
Inattention

.12

ADDES Home
Hyperactivity

.14

.70**

ADDES School
Inattention

.28**

.36**

.24**

ADDES School
Hyperactivity

-.18*

.25**

.38** .55**

Gender (0 = F, 1 = M)

-.21 *

-.22** -.19*

* p < .05, ** P < .01

85

--

-.22** .05

6

Table 5
Correlations among Parent Depression Ratings and Five Predictor Variables

Variable

2

1

3

4

5

BAse Parent
Depression
ADDES Home
Inattention

.49**

ADDES Home
H yperacti vi ty

.56**

.70**

ADDES School
Inattention

.05

.36**

.24**

ADDES School
Hyperactivity

.15

.25**

.38** .55**

Gender (0 = F, 1 = M)

-.06

-.22** -.19*

* p < .05, ** P < .01

86

--

-.22** .05

6

Table 6
Correlations among Teacher Depression Ratings and Five Predictor Variables

2

Variable

3

4

BAse Teacher
Depression
ADDES Home
Inattention

.14

ADDES Home
Hyperactivity

.20*

.70**

ADDES School
Inattention

.23**

.36**

.24**

ADDES School
H yperacti vi ty

.42**

.25**

.38** .55**

Gender (0 = F, 1 = M)

.05

-.22** -.l9*

* p < .05, ** p < .01

87

--

-.22** .05

6

Table 7
Correlations among Parent Somatization Ratings and Five Predictor Variables

Variable

1

2

3

4

BAse Parent
Somatization
ADDES Home
Inattention

.32**

ADDES Home
Hyperactivity

.34**

.70**

ADDES School
Inattention

.07

.36**

.24**

ADDES School
Hyperactivity

.07

.25**

.38** .55**

Gender (0 = F, 1 = M)

-.17*

-.22** -.19*

* p < .05, ** p < .01

88

--

-.22** .05

6

Table 8
Correlations among Teacher Somatization Ratings and Five Predictor Variables

Variable

4

2

1

5

BAse Teacher
Somatization
ADDES Home
Inattention

.03

ADDES Home
Hyperactivity

.14

.70**

ADDES School
Inattention

.12

.36**

.24**

ADDES School
Hyperactivity

-.11

.25**

.38** .55**

Gender (0 = F, 1 = M)

-.20* -.22**

* p < .05, ** p < .01

89

-.19*

--

-.22** .05

6

Table 9
Correlations among Parent Aggression Ratings and Five Predictor Variables

Variable

I

4

2

BAse Parent
Aggression
ADDES Home
Inattention

.46**

ADDES Home
Hyperactivity

.67**

.70**

ADDES School
Inattention

.14

.36**

.24**

ADDES School
Hyperactivity

.39**

.25**

.38** .55**

Gender (0 = F, 1 = M)

.03

-.22** -.19*

* p < .05, ** P < .01

90

--

-.22** .05

Table 10
Correlations among Teacher Aggression Ratings and Five Predictor Variables

Variable

1

2

3

4

5

6

BAse Teacher
Aggression
ADDES Home
Inattention

.06

ADDES Home
H yperacti vi ty

.21*

.70**

ADDES School
Inattention

.27**

.36**

.24**

ADDES School
Hyperactivity

.71 **

.25**

.38** .55**

Gender (0 = F, 1 = M)

.25** -.22**

* p < .05, ** p < .01

91

--

-.19*

-.22** .05

Table 11
Correlations among Parent Hyperactivity Ratings and Five Predictor Variables

Variable

1

2

3

4

BAse Parent
Hyperactivity
ADDES Home
Inattention

.58**

ADDES Home
Hyperactivity

.78**

.70**

ADDES School
Inattention

.16

.36**

.24**

ADDES School
Hyperactivity

.35**

.25**

.38** .55**

Gender (0 = F, 1 = M)

-.04 -.22**

* p < .05, ** P < .01

92

-.19*

--

-.22** .05

6

Table 12
Correlations among Teacher Hyperactivity Ratings and Five Predictor Variables

Variable

1

2

4

5

6

BAse Teacher
H yperacti vity
ADDES Home
Inattention

.20*

ADDES Home
Hyperactivity

.36**

.70**

ADDES School
Inattention

.39**

.36**

.24**

ADDES School
Hyperactivity

.81 **

.25**

.38** .55**

Gender (0

.25** -.22**

=

F, 1 = M)

* p < .05, ** P < .01

93

--

-.19*

-.22** .05

Table 13
Correlations among Parent Conduct Problems Ratings and Five Predictor Variables

1

Variable

2

3

4

5

BASC Parent
Conduct Problems
ADDES Home
Inattention

.42**

ADDES Home
Hyperactivity

.55**

.70**

ADDES School
Inattention

.21 **

.36**

.24**

ADDES School
H yperacti vi ty

.36**

.25**

.38** .55**

Gender (0

.09

=

F, 1 = M)

-.22** -.19*

* p < .05, ** p < .01

94

--

-.22** .05

6

Table 14
Correlations among Teacher Conduct Problems Ratings and Five Predictor Variables

Variable

2

1

4

6

BASC Teacher
Conduct Problems
ADDES Home
Inattention

.15

ADDES Home
Hyperacti vity

.22**

.70**

ADDES School
Inattention

.34**

.36**

.24**

ADDES School
Hyperacti vi ty

.55**

.25**

.38** .55**

Gender (0 = F, 1 = M)

.20*

-.22** -.19*

--

-.22** .05

* p < .05, ** P < .01

Regression Analyses
In total, 12 regression equations were calculated. They will be presented in pairs
of six. For each BASC dependent variable, results are presented for parent ratings and for
teacher ratings.

Parent Anxiety

For the dependent variable Parent Anxiety, the regression equation with five
predictors was statistically significant, F(S,l37) = 5.74, p< .01. The adjusted R2 for the
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equation was .14, indicating that the predictors accounted for 14% of the variance in the
dependent variable. For the dependent variable Teacher Anxiety, the regression equation
with five predictors was statistically significant, F(5,135) = 3.33, p< .01. The adjusted R2
for the equation was .08, indicating that the predictors accounted for 8% of the variance
in the dependent variable.

Table 15
Regression Analysis for ADDES-2 and Gender Predicting Parent Anxiety Ratings and
Teacher Anxiety Ratings

Variable

BAse Teacher Anxiety

BAse Parent Anxiety
B

-.22

.36

-.07

.08

.24

.37

.08

.37

-.08

.83

.40

.22*

-.43

.36

-.12

.22

.39

.06

-2.97

1.87

-.14

-3.73

2.01

-.17

ADDES Home
Inattention

.98

.33

.33**

ADDES Home
Hyperacti vi ty

.24

.34

ADDES School
Inattention

-.28

ADDES School
Hyperactivi ty
Gender

* p < .05, ** p < .01
Note: For BASe Parent Anxiety, R2 adjusted = .14 (N = 143, P < .01)
Note: for BASe Teacher Anxiety, R2 adjusted = .08 (N = 142,p < .01)
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Table IS shows the regression coefficients for the equations. As can be seen in the
table, controlling for the other four predictor variables, there was a significant positive
association between Home Inattention and Parent Anxiety. This result indicates that the
greater the rating of inattention in the home environment, the higher the Parent Anxiety
score. Another positive association occurred between School Inattention and Teacher
Anxiety, indicating that the greater the rating of inattention at school, the higher the
Teacher Anxiety score.
Parent Depression

For the dependent variable Parent Depression, the regression equation with five
predictors was statistically significant, F(S,139) = IS.74, p< .01. The adjusted R2 for the
equation was .34, indicating that the predictors accounted for 34% of the variance in the
dependent variable. For the dependent variable Teacher Depression, the regression
equation with five predictors was statistically significant, F(S, 136) = S.82, p< .01. The
adjusted R2 for the equation was .IS, indicating that the predictors accounted for IS% of
the variance in the dependent variable.
Table 16 shows the regression coefficients for the equations. As can be seen in the
table, controlling for the other four predictor variables, there was a significant positive
association between Home Inattention and Parent Depression. This result indicates that
the greater the rating of inattention in the home environment, the higher the Parent
Depression score. Another positive association occurred between Home Hyperactivity
and Parent Depression, indicating that the greater the rating of hyperactivity at home, the
higher the Parent Depression score. In addition, there was a positive association between
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School Hyperactivity and Teacher Depression, indicating that the greater the rating of
hyperactivity in the school environment, the higher the Teacher Depression score.

Table 16
Regression Analysisfor ADDES-2 and Gender Predicting Parent Depression Ratings

and Teacher Depression Ratings

Variable

BAse Parent Depression

BAse Teacher Depression

B

B

SEB

ADDES Home
Inattention

1.05

.37

.27**

.05

.28

.02

ADDES Home
Hyperactivity

1.72

.39

.43**

.13

.30

.05

ADDES School
Inattention

-.50

.42

-.1 1

.05

.32

.02

ADDES School
Hyperacti vi ty

-.08

.41

-.02

1.15

.31

.38**

Gender

2.52

2.11

.09

.91

1.60

.05

* p < .05, ** p < .01
Note: For BASe Parent Depression, R2 adjusted = .34 (N = 145,p < .01)
Note: For BASe Teacher Depression, R2 adjusted = .15 (N = 142, p < .01)

Parent Somatization
For the dependent variable Parent Somatization, the regression equation with five
predictors was statistically significant, F(5,139) = 3.38, p< .05. The adjusted R2 for the
equation was .08, indicating that the predictors accounted for 8% of the variance in the
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dependent variable. For the dependent variable Teacher Somatization, the regression
equation with five predictors was not statistically significant, F(5,135) = 2.01. The
adjusted R2 for the equation was .04, indicating that the predictors accounted for 4% of
the variance in the dependent variable. Table 17 shows the regression coefficients for the
equations. As can be seen in the table, controlling for the other four predictor variables,
there was a significant negative association between gender and Teacher Somatization,
indicating that females have higher Teacher Somatization scores.

Table 17
Regression Analysisfor ADDES-2 and Gender Predicting Parent Somatization Ratings
and Teacher Somatization Ratings

Variable

BAse Parent Somatization

BAse Teacher Somatization

~

B

SEB

~

.35

.14

-.63

.39

-.19

.70

.37

.22

.62

.41

.18

ADDES School
Inattention

-.12

.40

-.03

.22

.44

.06

ADDES School
Hyperactivi ty

-.11

.39

-.03

.21

.42

.05

-1.40

l.99

-.06

-4.84

2.20

-.20*

B

SEB

ADDES Home
Inattention

.42

ADDES Home
Hyperacti vi ty

Gender

* p < .05, ** P < .01
Note: For BASe Parent Somatization, R2 adjusted = .08 (N = 145,p < .01)
Note: For BASe Teacher Somatization, R2 adjusted = .04 (N = 141,p < .01)
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Parent Aggression
For the dependent variable Parent Aggression, the regression equation with five
predictors was statistically significant, F(5, 137) = 29.05, p< .01. The adjusted R2 for the
equation was .50, indicating that the predictors accounted for 50% of the variance in the
dependent variable. For the dependent variable Teacher Aggression, the regression
equation with five predictors was statistically significant, F(5,135) = 34.36, p< .01. The
adjusted R2 for the equation was .54, indicating that the predictors accounted for 54% of
the variance in the dependent variable. Table 18 shows the regression coefficients for the
equations. As can be seen in the table, controlling for the other four predictor variables,
there was a significant positive association between Home Hyperactivity and Parent
Aggression. This result indicates that the greater the rating of hyperactivity in the home
environment, the higher the Parent Aggression score.
Another positive association occurred between School Hyperactivity and Parent
Aggression, indicating that the greater the rating of hyperactivity at school, the higher the
Parent Aggression score. There was also a positive association between School
Hyperactivity and Teacher Aggression, indicating that the greater the rating of
hyperactivity in the school environment, the higher the Teacher Aggression score. In
addition, there were positive associations between gender and Parent and Teacher
Aggression, indicating that males have higher Parent and Teacher Aggression scores.
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Table 18
Regression Analysis for ADDES-2 and Gender Predicting Parent Aggression Ratings and
Teacher Aggression Ratings

Variable

BAse Parent Aggression

BAse Teacher Aggression

B

B

ADDES Home
Inattention

.23

.27

.07

ADDES Home
H yperacti vi ty

2.09

.29

ADDES School
Inattention

-.31

ADDES School
H yperacti vi ty
Gender

SEB

-.23

.23

-.08

.61 **

.12

.24

.04

.31

-.08

-.25

.25

-.07

.72

.30

.19*

2.45

.25

.75**

3.86

1.55

.16*

3.68

1.27

.18**

* p < .05, ** p < .01
Note: For BASe Parent Aggression, R2 adjusted = .50 (N = 143, p < .01)
Note: For BASe Teacher Aggression, R2 adjusted = .54 (N = 141,p < .01)

Parent Hyperactivity
For the dependent variable Parent Hyperactivity, the regression equation with five
predictors was statistically significant, F(5,139)

=

44.67, p< .01. The adjusted R2 for the

equation was .60, indicating that the predictors accounted for 60% of the variance in the
dependent variable. For the dependent variable Teacher Hyperactivity, the regression
equation with five predictors was statistically significant, F(5, 136) = 68.70, p< .01. The
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adjusted R2 for the equation was .71, indicating that the predictors accounted for 71 % of
the variance in the dependent variable.
Table 19 shows the regression coefficients for the equations. As can be seen in the
table, controlling for the other four predictor variables, there was a significant positive
association between Home Inattention and Parent Hyperactivity. This result indicates that
the greater the rating of inattention in the home environment, the higher the Parent
Hyperactivity score. Another positive association occurred between Home Hyperactivity
and Parent Hyperactivity, indicating that the greater the rating of hyperactivity at home,
the higher the Parent Hyperactivity score. There was also a positive association between
School Hyperactivity and Teacher Hyperactivity, indicating that the greater the rating of
hyperactivity in the school environment, the higher the Teacher Hyperactivity score. In
addition, there were positive associations between gender and Parent and Teacher
Hyperactivity, indicating that males have higher Parent and Teacher Hyperactivity scores.
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Table 19
Regression Analysis for ADDES-2 and Gender Predicting Parent Hyperactivity Ratings
and Teacher Hyperactivity Ratings

Variable

BAse Parent Hyperactivity

B

B

SEB

-.08

.20

-.03

.67**

.44

.21

.14*

.33

-.05

.11

.22

.03

.37

.32

.08

2.62

.21

.74**

4.19

1.63

.15*

5.38

l.IO

.24**

ADDES Home
Inattention

.60

.29

.16*

ADDES Home
Hyperacti vity

2.67

.30

ADDES School
Inattention

-.23

ADDES School
Hyperactivity
Gender

BAse Teacher Hyperactivity

* p < .05, ** p < .01
Note: For BASe Parent Hyperactivity, R2 adjusted = .60 (N = 145,p < .01)
Note: For BASe Teacher Hyperactivity, R2 adjusted = .71 (N = 142,p < .01)

Parent Conduct Problems
For the dependent variable Parent Conduct Problems, the regression equation with
five predictors was statistically significant, F(5,I38) = 15.97, p< .01. The adjusted R2 for
the equation was .34, indicating that the predictors accounted for 34% of the variance in
the dependent variable. For the dependent variable Teacher Conduct Problems, the
regression equation with five predictors was statistically significant, F(5,133) = l3.68, p<
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.01. The adjusted R2 for the equation was .32, indicating that the predictors accounted for
32% of the variance in the dependent variable.

Table 20
Regression Analysis for ADDES-2 and Gender Predicting Parent Conduct Problems
Ratings and Teacher Conduct Problems Ratings

Variable

BASC Parent Conduct Problems

BASC Teacher Conduct Problems

B

-.02

.22

-.01

.46**

.20

.23

.09

.40

.07

-.41

.25

.15

.48

.39

.11

1.05

.24

.41 **

6.25

2.01

.23**

3.47

1.24

.22**

ADDES Home
Inattention

.39

.35

.11

ADDES Home
Hyperactivity

1.74

.37

ADDES School
Inattention

.30

ADDES School
Hyperacti vity
Gender

* p < .05, ** p < .01
Note: For BASC Parent Conduct Problems, R2 adjusted = .34 (N = 144,p < .01)
Note: For BASC Teacher Conduct Problems, R2 adjusted = .32 (N = 139,p < .01)

Table 20 shows the regression coefficients for the equations. As can be seen in the
table, controlling for the other four predictor variables, there was a significant positive
association between Home Hyperactivity and Parent Conduct Problems. This result
indicates that the greater the rating of hyperactivity in the home environment, the higher
the Parent Conduct Problems score. Another positive association occurred between
School Hyperactivity and Teacher Conduct Problems, indicating that the greater the
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rating of hyperactivity in the school environment, the higher the Teacher Conduct
Problems score. In addition, there were positive associations between gender and Parent
and Teacher Conduct Problems, indicating that males have higher Parent and Teacher
Conduct Problems scores.

Summary

Several significant results were found after analyzing the available data. A
summary of those variables that significantly predicted the dependent variables is
presented in Table 21. Hypothesis 1, which stated that ADDES-2 home inattention
ratings would be a significant predictor of parent and teacher internalizing problems, as
measured by the Anxiety, Depression, and Somatization subscales on the BASC was
partially supported. On the anxiety subscale, home inattention scores were a significant
predictor for parent ratings, but not for teacher ratings as hypothesized. Likewise, on the
depression subscale, home inattention scores were a significant predictor for parent
ratings, but not for teacher ratings. On the Somatization subscale, neither parent nor
teacher ratings were associated with higher home inattention scores.
Results ofthis study showed that Hypothesis 2, which stated that ADDES-2
school inattention ratings would be a significant predictor of parent and teacher
internalizing problems, as measured by the Anxiety, Depression, and Somatization
subscales on the BASC was also partially supported. On the anxiety subscale, school
inattention scores were significant predictors for parent and teacher ratings. On the
Somatization and Depression subscales, however, school inattention scores were not
significant predictors for parent or teacher ratings.
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Hypothesis 3 contended that ADDES-2 home hyperactivity ratings would be a
significant predictor of parent and teacher externalizing problems, as measured by the
Aggression, Hyperactivity, and Conduct Problems. This hypothesis was supported on all
parent ratings of Aggression, Hyperactivity, and Conduct Problems, as well as teacher
ratings of Hyperactivity. However, home hyperactivity was not found to be a significant
predictor for teacher ratings of Aggression or Conduct Problems.
Hypothesis 4 indicated that ADDES-2 school hyperactivity ratings would be a
significant predictor of parent and teacher externalizing problems, as measured by the
Aggression, Hyperactivity, and Conduct Problems subscales on the BASC. This
hypothesis was also partially supported. School hyperactivity was found to be significant
predictor for parent and teacher ratings of Aggression, teacher ratings of Hyperactivity,
and teacher ratings of Conduct Problems. Significant associations were not found on
parent ratings of Hyperactivity or Conduct Problems.
This study supported Hypothesis 5, which stated that male gender would be a
significant predictor of externalizing behaviors, as measured by the Aggression,
Hyperactivity, and Conduct Problems subscales on the BASC. This hypothesis was
accepted with male gender predicting externalizing behaviors on all parent and teacher
rating scales.
Hypothesis 6 stated that female gender would be a significant predictor of
internalizing behaviors, as measured by the Anxiety, Depression, and Somatization
subscales on the BASC, than males. This hypothesis was only supported on the teacher
ratings of Somatization. Other parent and teacher ratings of internalizing behaviors did

not support this hypothesis.
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Table 21

Overall Summary of Regression Results

Dependent Variable

BAse Parent
Anxiety

Significant Predictors from
ADDES Parent Ratings

ADDES Home Inattention

BAse Teacher
Anxiety
BAse Parent
Depression

Significant Predictors from
ADDES Teacher Ratings
and Gender

ADDES School Inattention

ADDES Home Inattention
ADDES Home Hyperactivity

BASe Teacher
Depression

ADDES School Hyperactivity

BASe Parent
Somatization
BASe Teacher
Somatization
BAse Parent
Aggression

Females

ADDES Home Hyperactivity

BASe Teacher
Aggression

ADDES School Hyperactivity
Males
ADDES School Hyperactivity
Males

BASe Parent
Hyperactivity

ADDES Home Inattention
ADDES Home Hyperactivity

Males

BASe Teacher
Hyperacti vity

ADDES Home Hyperactivity

ADDES School Hyperactivity
Males

BASe Parent
Conduct Problems

ADDES Home Hyperactivity

Males

BASe Teacher
Conduct Problems

ADDES School Hyperactivity

Males
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CHAPTERS
DISCUSSION
Introduction
This chapter presents a review of the purpose of the study, interpretation and
discussion of the results, a summary of how these results compare to the current research
literature in this area, and a discussion of implications and limitations of the research.
Finally, suggestions for future research are discussed. This study was conducted to
increase understanding of the associations between AD/HD, gender, and comorbidity.
AD/HD research literature has only recently begun to address comorbidity issues,

particularly with respect to gender (Costin, Vance, Barnett, O'Shea, & Luk, 2002).
Without recognition of the impact of comorbid symptomatology with AD/HD, there are
repercussions in terms of high morbidity, greater rates of disability, and a poor long-term
prognosis for affected individuals (Faraone and Biederman, 1994). Consequently,
expanding knowledge regarding AD/HD symptomatology, gender, and comorbidity will
improve identification, treatment, and overall long-term emotional and behavioral
functioning of affected individuals.
Internalizing Symptoms
In the study, relationships were examined on three measures of internalizing
symptoms: anxiety, depression, and somatization. The coexistence of anxiety disorder
and AD/HD has been extensively reported in the research literature (Biederman, et. aI.,
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1991; Jensen, et aI., 1993; Perrin & Last, 1996; Russo & Biedal, 1994). The current
results showed consistent findings across raters. Ratings showed that home inattention
was a significant predictor of parent anxiety and school inattention was a significant
predictor ofteacher rated anxiety. Relationships were not found between home
inattention and teacher anxiety or school inattention and parent anxiety. In addition,
relationships were found between home inattention and parent rated depression and home
and school rated hyperactivity and depression. Relationships were not found between
measures of inattention or hyperactivity in the home and school environment on any
parent or teacher measures of somatization.
Although the relationship between depression and inattention were only found on
parent ratings and not on teacher ratings, the bulk of these results are consistent with
previous research that demonstrates a relationship between anxiety, depression, and
inattentive behaviors (Biederman, Newcom, et aI., 1991; Newcom, et aI., 2001; Pliszka,
1992). Likewise, the results found were consistent with research by Livingston, Dykman,
& Ackerman (1990), who also found a relationship between depression and inattention

problems in children.
Associations found between inattention and anxiety were inconsistent with
March, et ai. (2000), who reported no differences between AD/HD children with and
without coexisting anxiety disorder on ratings of inattentiveness. Other than in the area of
somatization, the results are also inconsistent with those found from other researchers,
who have not shown greater internalizing symptomatology with the inattentive subtype
(Eiraldi, et aI., 1997; Morgan, et aI., 1996).
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Externalizing Behaviors
Relationships were also examined on three measures of externalizing symptoms:
aggression, hyperactivity, and conduct problems. Many researchers have shown that
externalizing behaviors commonly co-occur, as demonstrated in the current study
(Abikoff, et al., 1993; Goldstein, 1996; Kashani, et al., 1979; Reid, et al., 2000; Schachar,
et al., 1986; Stevens, et al., 1998). Higher ratings of hyperactivity in the home
environment were predictive of all three externalizing behaviors as rated by parents,
including measures of aggression, hyperactivity, and conduct problems, but only teacher
ratings of hyperactivity. In addition, hyperactivity in the school environment was
predictive of all teacher ratings of aggression, hyperactivity, and conduct problems, and
only aggression as rated by parents. In sum, overall support for concomitant occurrence
of externalizing behaviors was shown.
This presence of comorbid externalizing behaviors is indicative of more severe
AD/HD presentations and overall dysfunction, and is often predictive of negative long-

term outcomes (August, et al., 1996; Bums & Walsh, 2002; Gresham, et al., 1998;
Kuhne, et al., 1997; Newcom, et al., 2001). This evidence thus supports the need to
implement early and effective treatment strategies to prevent more severe disruptive
behaviors later in life (Bums & Walsh, 2002; Gresham, MacMillan, Bocian, Ward, &
Forness, 1998; Waschbusch, 2002).
Gender
The current findings support research that shows no significant gender differences
between ratings of inattention and hyperactivity with internalizing symptoms in the home
and school settings, other than in the area of teacher ratings of somatization. This is
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consistent with research that demonstrates no significant differences in comorbidity rates
of AD/HD and internalizing behaviors between males and females (Arcia & Conners,
1998; Berry, et al., 1985; Biederman, et al., 1994; Biederman, et al., 1999; Bird, et al.,
1993; Faraone, et al., 1991; Hartung, et al., 2002; Hom, et al., 1989; Sharp, et al., 1999).
Contrarily, some researchers have found lower rates of depression in females as
compared to males (Biederman, et aI, 2002), whereas others contend that AD/HD in girls
is characterized by a greater prevalence of comorbid internalizing behavior disorders,
such as anxiety and depression, (APA, 1994; Allgood-Merten, et al., 1990; Berry, et al.,
1985; Biederman, Newcom, et al., 1991; Ge, et al., 1995; Gershon, 2002; Kato, Nichols,
Kerivan, & Huffman, 2001; Katz, Goldstein, & Geckle, 1998; Leadbeater, et al., 1999;
Lewinsohn, et al., 1993; Nolen-Hoeksema, & Girgus, 1994; Pinn, 2003; Reeves, Werry,
Elkind, & Zametkin, 1987; Rucklidge & Tannock, 2001; Weiss, et al., 2003).
Although some studies have found no differences on measures of externalizing
problems with males and females (Berry, et al., 1985; Biederman, et al., 1999; Breen &
Altepeter, 1990; Brown, Madan-Swain, & Baldwin, 1991; Castellanos, et al., 2000; Hom,
Wagner, & Ialongo, 1989; James & Taylor, 1990; Kashani, Chapel, Ellis, & Shekim,
1979; Sharp, et al., 1999; Silverthorn, Frick, Kuper, & Ott, 1996), the majority indicate
that boys display more externalizing behaviors, such as aggression, hyperactivity, and
conduct problems, than girls (Arcia and Conners, 1998; Arnold, 1996; Barkley, 1998;
Bauermeister, 1992; Befera & Barkley, 1985; Berry, et al., 1985; Biederman, Newcom,
et al., 1991; Bird, et al., 1993; Carlson, Tamm, & Gaub, 1997; deHaas & Young, 1984;
Erne, 1992; Gaub & Carlson, 1997b; Gershon, 2002; Hartung, et al., 2002; Heptinstall &
Taylor, 1996; Hinshaw, 2002; Leadbeater, Kupermine, Blatt, & Hertzog, 1999;
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Lewinsohn, et aI., 1993; Lumley, et aI., 2002; McDermott, 1996; Newcom, et aI., 2001;
Waschbusch, 2002; Zahn-Waxler, 1993). The current results support the bulk of the
research and demonstrated that on all parent and teacher ratings of externalizing
behaviors, males showed significantly higher scores than females.
Some researcher have found that girls were more likely to exhibit comorbid
conduct problems (Biederman, et aI., 1999; Pelham, et aI., 1989; Rucklidge & Tannock,
2001) whereas others have found that co-occurring disruptive behavior problems are
more common in males than females (Gaub & Carlson, 1997b), particularly in classroom
settings (deHaas, 1986). Boys may be referred at a higher rate because of the disruptive
consequences ofthe coexisting behavior problems (Goldstein, 1996; Kashani, et aI.,
1979) as evidenced by the fact that girls with AD/HD are referred less frequently for
aggression than are boys with AD/HD (Kashani, et aI., 1979). These researchers found
that AD/HD boys engaged in more rule-breaking, disruptive, and externalizing behaviors
in the classroom than did girls (Abikoff, et aI., 2002). Because comorbidity with
disruptive behaviors such as this is associated with behavioral deviance and aggression,
particularly in males (Ackerman, Dykman, & Oglesby, 1983; Battle and Lacey, 1972),
and because these problems drive clinical referral, the lower rates of these disorders in
girls may lead to the underrecognition of AD/HD in girls.
Differences in teacher and parent ratings were evident on several variables.
Several researchers suggest more noticeable sex differences for teacher ratings, in that
teachers have a tendency to rate males higher on AD/HD behaviors (Breen & Altepeter,
1990; McGee & Feehan, 1991; McGee, et aI., 1987; Szatmari, Offord, et aI., 1989).
Accordingly, it has been purported that parent and teacher ratings commonly differ on
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some of the core symptoms and comorbid conditions, and teachers rate AD/HD males as
significantly more impaired than AD/HD females in comparison to parent ratings
(Gershon, 2002). Such differences in ratings may indicate a "halo effect," whereby
teachers overly attend to coexisting externalizing problems when rating AD/HD symptom
severity and downplay inattentive behaviors (Abikoff, et al., 1993; Reid, et al., 2000;
Schachar, et al., 1986; Stevens, et al., 1998). According to Barkley (1998), the level of
agreement on symptoms between teachers and parents is often relatively low and may
represent differences other than the presence of core symptoms.

Limitations
There are several limitations to the current study. The participants in this
study were primarily referred from schools and parents, which may not allow
comparisons to the general population. According to many researchers, children from
these two types of samples may differ in important ways, including referral bias issues
and/or symptom severity (Carlson, Tamm, & Gaub, 1997; Gershon, 2002). Likewise,
according to Carlson, Tamm, and Gaub (1998), assessing behavior disorders using clinic
populations may be problematic to the extent that referral bias makes such populations
unrepresentative of the general population of disordered children. Gershon (2002)
concluded that referral source moderated the gender differences found in their metaanalysis, in that clinically referred samples were more likely to exhibit more severe
presentation than community samples. In addition, comorbid children are more likely to
be found in referred samples than in nonreferred samples, a phenomenon known as
Berkson's bias. Thus, sample type (referred vs. nonreferred) may moderate differences
between different groups (Waschbusch, 2002).
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Another limitation in this study was the use of rating scale data. Rating scales are
subjective in nature and prone to several biases, such as halo effects, which may in tum
limit the findings. In addition, the present study did not obtain information on AD/HD
symptoms as defined by DSM-IV directly. Although the factors scores on the rating scale
were similar with DSM symptom criteria, the actual DSM symptoms were not assessed.

Future Recommendations
Particularly with regard to females and issues related to referral bias, studies are
needed to establish criteria specific for AD/HD in girls with the goal of accurate
diagnosis, early identification, and development of effective treatments. Future research
should compare males and females with overlapping comorbid disorders with different
treatment approaches. Currently, most of the data on both medical and non-medical
interventions are predominantly based on males. In addition, gender differences need to
be more fully addressed in longitudinal and treatment studies.
Results from the current study utilized both parent and teacher ratings of AD/HD
and comorbid symptoms. In the future, differences in parent and teacher ratings should be
explored further in order to increase the acceptable use of information gained from these
instruments in clinical and research settings. In addition, data from studies such as this
could be used to conduct research regarding convergent and divergent validity of varying
instruments, such as the ADDES-2 and the BASe.
Furthermore, investigations of AD/HD need to be extended to include samples
that are representative of varying ethnicities and cultural backgrounds. In addition,
subsequent studies should include more detailed examinations of genetic and
environmental variables. Such investigations would be advantageous in terms of
diagnosis and treatment of populations who have been underrepresented in past research.
Further investigation of the developmental course of AD/HD is also needed through
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longitudinal studies of males and females with AD/HD from ethnically diversified
backgrounds.
Another important issue to examine in subsequent research would be the
development and implementation of training to parents, teachers, school counselors,
mental health professionals, and physicians on recognizing AD/HD symptoms in both
males and females and the differential manifestation of the disorder by gender. In
addition, revisions of current screening forms should be explored in order to emphasize
gender-related symptoms based on more extensive research. An emphasis upon comorbid
mood and conduct symptoms and behavior is suggested. Use of instruments, such as
those employed in the current study, should also be considered in order to gain additional
information about the presentation of the disorder.

Summary
Prior research has documented elevated rates of comorbid internalizing and
externalizing psychopathology in children with ADIHD (Jensen, et al., 1993). Comorbid
internalizing and externalizing problems affect severity, adaptive skills, treatment, and
prognosis of AD/HD persons (Biederman, 1998; Biederman, et al., 1996, 1997; Brown,
2000; MTA, 1999; Pliszka, et aI., 1999). The present study is supportive of previous
research suggesting differences in the expression of internalizing and externalizing
symptomatology for males and females, specifically in the area of a positive association
between symptoms of anxiety and inattention, a positive association between symptoms
of depression and inattention as rated by parents, co-occurrence of externalizing
behaviors, and greater incidence of externalizing behaviors in males.
Although not hypothesized, this study also provides evidence regarding a
relationship between hyperactivity and depression as rated by parents. Contrary to prior
research, the majority of the results did not support a positive association between female
gender and internalizing symptoms.
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The present study provides further evidence that the identification and treatment
of AD/HD should be modified to include considerations of gender and comorbid
symptoms, which, in tum, may reduce the overall presentation and severity of the
disorder. A more thorough evaluation of males and females for AD/HD should take a
broader look at their emotional, behavioral, social, and academic functioning so that a
comprehensive treatment plan addressing all areas of important difficulty can be
developed and implemented. In addition, when parents, educators, mental health
professionals, and physicians become better informed about the manifestations of
AD/HD in males and females, the tendency for persons to go undiagnosed and untreated

is also minimized. This is particularly true with females since they are at increased risk of
being undetected and untreated (Cantwell, 1996).
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